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Industry on the African Rand 


Industrial Activities Pertaining to the Engineering and Foundry 
Business with Sidelights on Geographical Features and on the 
Social Problems of the Territory Are Outlined 


BY GEORGE W. CARSON 


APE TOWN in its beautiful sit- ing point for the entire Cape colony. and the fermented product is offered for 
uation at the head of Table bay, The business section of the city is sale freely and at a remarkably low 
30 miles from the Cape of Good confined to approximately four squares figure. For example, a first class bottle 
Hope and lying in the shadow of Table containing one or two good hotels and a of wine may be had for 4 or 5 shillings 
mountain, appeared doubly beautiful and great number of saloons, or bars as ($1.00 to $1.25) and brandy equal to the 
alluring on Aug. 1, 1921, when our vessel they are known in this part of the world. best imported French sells for 8  shill- 
dropped anchor inside the breakwater af- South Africa is a great grape country ings ($2.00). Hotel rates average 9 
ter a 24-day voyage from London. The or 10 shillings per day ($2.25 to $2.50) 





cape presents an impressive spectacle on and although the hotels are run on the 
the way in and a magnificent panorama is The Foundry Slant European instead of the one time familiar 
spread before the eyes of a spectator American plan, still in local parlance, 
on a vessel in the bay. After a long — : they put you up very well There is 
sea voyage the landsman welcomes the , none of the hurry and bustle one associ 
feel of solid earth under his feet even oie ates with hotels in the United States and 
if it does at first rise up and meet Canada 

him in a disconcerting manner. On _ ship- Re The Rand district 

board a person instinctively acquires more | which we were bout 

or less of a rolling gait to compensate a nl from Delag 

for the motion of the heaving decks, coast of Africa, 

especially if the water is rough. On this "7% r facilities are provided between 
particular voyage we had a comparatively Town and Johannesburg and we traveled 
fair passage with the exception of a few by that route. African railroad 

wild days south of the equator. Nothing , b's. ment apparently is a cross between Eng- 
extraordinary, but still it was plenty. # lish and American. The coaches are built 
After clearing our baggage at the cus- on the compartment plan with a corri 
toms we spent some time sight seeing in : dor extending all along one side. A 
this historical old Dutch town once dining car and a bar are attached to the 
known as Kapstad. At present the popu- train where meals and other refresh- 
lation is given as 125,000 and the city ments are served at stated periods. The 


is the principal commercial and distribut r: drinks cost but little and the meals are 

















(arson, a foundryman of extended Cx pe ri- ) a foreign country as wewed through American eves 
n and steel foundries of the United States > touches on historical and economic phases of the sub- 


1 in Detroit in the early part of 1921 to accept lect and throws in some interesting side lights on trans 


an wnportant position in a foundry located on the great portation and natural resources of the country. Intimate 


gold reef in the Transvaal, South Africa. He comments detail of foundry practice as compared with American 


in an informal and interesting manner on many features practice will be appreciated on this side of the Atlantic. 
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served at a flat price ranging from $1.00 
to $1.50. The content him- 
with one include 
list on The 


sleep- 


diner may 
dish or he 
the menu 
compartments are converted into 
ing rooms by pulling out the backs of 
the seats and slinging them midway be- 
tween the seat and the top shelf. Four 
beds may be set up in each compartment 
in this manner and at a pinch six per- 
sons may be accommodated by placing all 
the light the floor. Skoff 
time, the South African term for eating, 


self may 


the entire card. 


baggage on 


is announced by the waiter to each 
compartment in turn. 

The 48-hour ride over the 1000 miles 
intervening between Cape Town and 


Johannesburg is without variety 


afforded by 


entirely 


scenery incident to practically 





every other country in the world. Nei- 
ther lake, river, wood or mountain 
breaks the monotony of the plain, bare 
veldt extendings to the horizon on all 
sides. Occasional small isolated hills 


known as kopjes only serve to accentu- 
ate the general air of loneliness and evoke 
a feeling of sympathy for the early Boer 
emigrants who slowly and painfully drove 


their teams of oxen over this track- 
less wilderness 100 vears ago. 

The railroad is built to a narrow 
gage of 3 feet 6 inches and the rock 
ing side to side motion incident to this 


narrow support is quite evident when the 


train is traveling fast. Boulders and 


small stones scattered over the surface 
of the weldt are burned black by the 
equatorial sun and the fact that the 


natives are the same color probably may 
be traced to the 

Although the 
still 
to where Johannesburg, the 


same cause 
flat 


trend 


land apparently is 


there is a gradual upward 
city 


Hn) 


largest 


Transvaal, is situated some 
level. It is aoc 


and in many re- 


in the 
feet 
paratively y 


above sea m- 


une citv 
interesting contrast to staid, 


spects offers 
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conservative old Cape Town. At present 
the 200,000 


and the name of the city has been local- 


population is approximately 
ized to Joburg, probably from the same 
motive that has converted two prominent 
Joe and Frisco. 


American cities to St. 


Few cities can parallel the growth of 
this magic community that dates its birth 
tc 1886 the gold 


thrown open to exploitation by the then 


when great reef was 


Dutch government of the South African 
Republic. The city takes its name from 
Johannes, a Dutch farmer, and the few 
tin shanties of the first prospectors have 
developed into the greatest commercial 
iretropolis in South Africa It is lo 
cated approximately in the center of the 
great gold reef which extends east and 


west for 40 miles, from Randfontein on 


R 5 
x ¥. 


d 


- 
the west Rand to Springs on the east 
The comparatively »arrow area of the 
ree! is covered with a continuous line of 
smoke stacks and _ hoisting machinery, 
while the earth is in a constant tremor 
under roaring batteries of stamp mills 
Great hills of crushed silica sand rep 
resent the residuum, the final waste ma- 
terial that is discarded after the final 
washing that removes the last vestige of 
the precious metal. The gold is mined 
in the form of quartz and is crushed to 


powder in the mills as a preliminary to 
the recovery of the gold. 

Mining equipment 
been the 


machinery building countries in the 


machinery and has 


imported from all principal 


world 


and a casual glance at many of the name 
plates will disclose that the United 
States plaved a prominent part in sup- 
plying this material. The fact that Am« 
can mining engineers dominz ited the early 

tivities n h t ritor, 1S eflected in 
many ways luding two st ns along 
t! rail d e | wn as Denver and 
Cl land, re tively 

Racial ’ 4 ional ¢ i ( tics in 
TT t cs ai il 1 pub! 1 mb , > 
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served to keep the territory in the lime- 
light of almost 20 
Smoldering resentment on the part of the 
for the Utlanders 
an open flame by the Jameson raid of 
1896 and although the 
manner, the 


publicity for years. 


Boers was fanned into 


flame was extin- 


guished after a embers re- 


mained and finally burst forth in a con- 


flagration in 1899 that involved the 
services of nearly half a million British 
soldiers over a period of three years. 
That it finally was extinguished thor- 
oughly is evident from the fact that 
peace has reigned in the Transvaal for 
over 20 years. Possibly with the ex- 


ception of John Hays Hammond, one of 


the widely known mining engi- 


the the 
United States, all the prominent men in- 


most 


neers in world, now resident in 


FIG. 1—CORLISS EN- 
GINE CYLINDER 
WEIGHING 15,000 
POUNDS MADE BY 
THE EAST RAND EN- 
GINEERING WORKS 
—THE MOLD WAS 
MADE HORIZONTAL- 
LY FROM A SPLIT 
PATTERN 
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volved in the Boer war are no more 
Paul Kruger died in Switzerland, Kit- 
chener is at the bottom of the North 
sea in the wreck of the torpedoed HAMpP- 
SHIRE and the remains of Cecil John 


Rhodes long since have moldered to silent 
dust under the immense granite boulder 
the land to 


part of an 


erected to his memory in 


which he devoted the greater 


exceedingly colorful life. 


Pretoria, 40 miles northeast offers con- 
trast in many respects to Johannesburg. 
It is a decidedly Dutch city of 130,000 
people and is the capital city of the 
Union of South Africa. It resembles 


American cities in that the streets 


many 
are symmetrical and run either north and 
south or east and west To a great 


extent they are ornamented on both sides 
The group 
buildings graces a_ hill 


by shade trees. impressive 
of government 
overlo king the city 

On the out to the iron 


situated on the western town lands of 


way range 


Pretoria we passed through Kesk street 
and saw the cottage at one time occupied 
by Paul Kruger and his wife We are 
reminded that the lady died here a few 
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months before hostilities ceased and while 
her husband was a fugitive in Europe. 
The cottage is of plain cement construc- 


tion and in keeping with the reputed 
taste of the owner. 

The iron ore deposits in the vicinity 
of Pretoria cover a vast area. The sur- 
face is exposed to such an extent that 
one can hear the clink of the metal 
when a shod horse passes over it. One 
blast furnace with a daily capacity of 
200 tons has been placed in operation 
and furnishes a considerable quantity of 
the iron used in the territory. We had 
m0 opportunity of checking up on the 
analysis of the iron in the yard. A 


superficial examination would seem to in- 
dicate that some of the pigs 
hard while the fracture on 
sembled that of a good grade of foundry 
We were given to understand that 
favorable 
labor 


are quite 
others re- 
iron. 
produced under 
to the low 
The only feature that de- 

the 


iron can be 
conditions 
and materials. 


from the 


due cost of 


tracts general situation is 





FOR WATER 
BLOCK 


MOLD 
ANVIL 


FIG 2—DRAG 
COOLED 


necessity of employing high sulphur coke 


with a resulting high sulphur content in 


the iron. However, it is anticipated that 
this trouble eventually will be ironed 
out. 


With possibly few exceptions, foundry- 
men in America have little or no concep- 
tion of the extent to which the foundry 
and allied industries have been developed 
in the Witwatersrand (Whitewatersand) 
district. According to the latest statis- 
tical reports, 250 establishments are de- 
voted to the They 
are grouped as follows: Engineers, found- 


working of metals 


ers, blacksmiths 180: plumbing, roofing 
and galvanizing, 50; copper and cutlery, 
6 and wire working, 6. Approximately 
20 metal working plants are not classi- 
fied. 

The total value of land and buildings 
is set down as $2,500,000; an additional 
valuation of $5,000,000 is given for tools 
and equipment Europeans are employed 
to the number of 5795 and the number 
of natives is listed at 9000. Wages 
for the vear ending Tune, 1921 amounted 
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to $11,500,000; 


$1670 


man 


The 


the average white 


earned during the year. 


average wage tarned by a native in 
the same time totaled $201. 

These figures are given in pounds 
sterling in the report, but for the benefit 
of American readers I have taken the 
liberty of translating them into dollars 


at a normal rate of exchange. 

Raw material was used to the valuc 
of $12,700,000, of which $325,000 is 
credited to materials produced in South 


value of the finished 
$27,500,000 


total 


Africa. The 
product is set 
The 


industry is 


down as 


foundry and general engineering 
) £ 


listed 


to mining. At 


second in importance 
least 30 


operated in 


large 
the 


fairly 


engineering firms are 


Witwatersrand district. Foundries are at- 
tached to 16 of 


dition numerous small shops are 


these plants and in ad 


scattered 


all over the reef. Some of these are 
run by one man and in others two or 
three molders run them in partnership 
Approximately 800 tons of castings are 
produced monthly. Johannesburg oper- 


ates one after the manner of 


the 
are made for the municipality 


foundry 
castings 
The total 


coremakers is 


city of Chicago where all 


number of molders and 
250 


African 


bet ween and 275 organized as_ the 
South Molders White 
supremacy is, if more of a 
fetish in South Africa than it is in Aus 


society. 


p™ yssible, 


tralia and New Zealand. The color bar 
is absolutely rigid and only white men 
are permitted to work at skilled occupa 
tions 
Sweeps Extensively Employed 

Practically all the castings in iron 
brass and steel made in the district may 
be grouped under the heading of main 


tenance and repair of mining machinery 
On the 


scarcity of wood for 


the 
of patterns, the spindle and sweep meth 


account of 


every purpose including constructio: 


od of making a mold is resorted to ex- 


tensively both in and dry sand 


Skeleton patterns also are employed, par- 


green 


ticularly for pipe castings, to a greater 
extent than is usual in American found 
ries. From the foregoing it is apparent 
that a high degree of manual skill cou- 
pled with ingenuity and initiative are 
required on the part of the molders 
employed in these foundries 

Molds for gray iron castings are made 
in a local sand red in color and of the 
following analysis: Silica 81.40 per cent; 
moisture 5.20 per cent: oxide of iron 
(ferric) 8.60 per cent: alumina 4.00 per 
cent and magnesia 9.80 per cent. This 
sand covers practically the entire sur 
face of the Orange Free State and the 
Transvaal. As a practical molder and 


extended ex- 


basing my opinion on an 

perience with many varieties of mold- 
ing sand, I should say that this sand is 
at best only mediocre for molding ust 


Considerable time and labor have been 
expended in an effort to render the sand 
workable, but in my opinion the effort 
has not been directed along the proper 
lines The sand has several desirable 
features and only requires proper manip- 
ulation to render it particularly adapt- 


able for green sand molds. The high alu- 
mina content interferes with the de- 
strable properties usually conferred on 
saud that has been treated in a pan 
mill. The rollers simply flatten the sand 
into a hard cake on the bottom of the 
pan In my opinion a more satisfac- 
tory method of treating the sand would 
be to slime it, then add a_ sufficient 
quantity of sharp sand and allow the 
mass to weather in the open. Eventually 
progress will be made along the line of 
sand preparation to a point where ap 
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FIG DRUM CASTING 
IN THE PIT IN WHICH IT WAS 
SWEPT IN LOAM rHE IRON WAS 
MELTED IN AN ELECTRIK 
FURNACI 


WAS POURED 


proximately 70 per cent of the castings 


molds. At 


made in 


may be made in green sand 


present nearly all molds are 
skin There is a 


familiar foundry saying to the effect that 


dried or dried molds 


the oven is a good molder, but the sight 


of a Rand foundry with so many fires 
burning on top of jobs bedded in the 
floor does not appeal to American eyes 


and suggests high operating cost and loss 
of time 


In addition to the red sand. several 
varieties of superior grades of molding 
sands are available Decayed reef, or 
to use the more familiar term, rotten 
rock is deposited in many places. Yel- 
low loam similar to that employed 


ions of the United States 


in several sect 
found on 
The 
remarkable 


fea 


is quite plentiful and usually 


top of valuable seams of fire clay 


geological formation of this 
country presents many interesting 


any person connect 





4 
foundry or any other business involy 
ing the use of sand. 

A view of the huge piles of silica sand 
in the vicinity of the ore reduction plants 
reminds a person of the labor and ma- 
chinery involved in preparing silica sand 
for use in the steel foundries of Amer 
ica. One also is led to regret that these 
Vast piles ol ready-to-use sand are so 
far away. As a matter of interest and 
for general comparison I have tor- 
warded samples of the various sands 
found in this district to the sand re- 
search committee of the American Found 
rymen’s association, 

Only three foundries in South Africa 
are engaged in the production of steel 


castings. A railroad shop in Pretoria is 


equipped with a side blow converter 
The second shop melts steel in a 3 
ton electric furnace. The third foundry 
operates an electric furnace with a 
capacity of 6 to 7 tons to a heat. 


imported from 
the 
production 
this 


furnace 


has to be 


lor 


Hematite 


iron 


Great Britain use in converter 


and as a result the cost ot 


castings made by method are 
The large steel 
ed primarily for 
for rolling purposes in a merchant mill. 


Up to 


steel 
erect- 
ste el 


high, was 


the production of 


the present it has not justified 


its original cost and upkeep. Even an 
abundance of steel scrap cannot offset 
a price of $100 3 ton for finished 


shapes, while castings are quoted at $300 
to $400 a ton. iron 
ings are charged 
$105 to $120 a ton. 


Average gray cast- 


fur at the rate of 


White Iron Castings 
the 


sweep 


has been made to prev 


the 


Reference 


alence of spindle and and 


also the skeleton pattern. A considerable 


quantity of the castings are repetition 
work, and even though wood 1s _ searce 
and expensive I am _ inclined to the 


opinion that complete patterns In many 
cases would prove an economy in_ th 
long run Habit and custom are difh 
cult features to change 

In some respects the foundry practice 


that prevailing in America 
For example one firm on the east side of 
the reef 
Cleveland 
pany has a gravity type machine and also 
that the United 
Each of machines makes 


+ 


repetition cast 


resembles 


operates a machine made by a 


manufacturer. A second com- 


a bumper were made in 
States. 


a creditable 


these 
showing on 


ings in white iron. Owing to the present 


high cost of hard steel castings, whit 
iron castings are employed extensively 
for the wearing parts of reduction ma 
chinery The accompanying illustrations 
indicate to some extent the character of 
some of the heavier castings made in the 
district. The heaviest casting ever made 


on the Rand weighed about 14 tons. The 
castings range from 1 


S000 1 


shown in Fig. 4 


general run of 


less up to ounds 


block 


pound or 


The 


hammer 
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was made from 0.35 per cent carbon 
steel, after similar castings made of gray 
iron, white iron and semisteel had _ tailed 
in Service In foundry terms the cast 
ing is a plain chunk weighing about 2 


However, the fact that it is or 


vided with a water chamber lends it a 


certain amount of interest from a found- 
ryman’s viewpoint. 
Running Water Applied 

The water chamber was formed from 
a length of 1% inches extra heavy ste! 
pipe bent in the general shape of tke 
letter H The two ends of the pipe 
projected through one side cf the mold 
and also through suitable holes in_ the 
side of the flask to provide for a h 
connection with the water supply. <A 
stream of water at 42 pounds pressure 


flowing through the pipe dur- 


kept 


Was 















2 ‘ £ xy , 

» See 
FIG. 4--TWO-TON ANVIL BLOCK CAST- 

ING SHOWING WATER COOLING 
CONNECTIONS 

ig the casting operation. The pipe was 
supported on heavy chaplets top and _ bot- 
tom to resist the intense heat from the 
body of steel 36 inches square, 18 inches 
deep. Originality is not claimed for this 
method I first became familiar with it 
while making water cooled furnace doors 
in Pittsburgh. The metal was melted in 
an electric furnace and poured through 


a gate in the bottom of the mold 


The 14-groove drum shown in Fig. 3 
was swept in a loam mold without the 
assistance of a flask, a cupola or a stove 
for drying the core The outside wall 
and the bottom were swept up, finished 
and dried in the pit. The core was 
made and dried in a second pit and_ the 
cover was swept on a= plate provided 
with dabbers The iron was melted jin 


the electric furnac« 
In Fig. 1 is shown a corliss engm 
cvlinder weighing 15,000 pounds mad 


1 


by a long established company on_ the 


east Reet It finished up per 
ind reflects a great deal 
on the 
men re ponsibl T r its production 

rolls ranging in weight from 


19000 pounds are all 


I 


Steel 
1000 to made in 


local four dries 
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ported at an almost prohibitive cost. The 


molds are swept in halves horizontally 
and then turned up on end before they 
are filled with metal. 


In mechanical skill and the ability to 


meet emergencies the foundrymen of this 


country are as competent as their con- 


the United 


all probability it 


but in 
long 
opportunity ot 


temporaries in otates, 


will be many a 


day before they have an 


duplicating the feat of the Snow Steam 
Pump Works, Buffalo, in castit 
116-ton 
Steel Co., 


by the Mesta Machine Co., 


g twenty 


engine frames for the _ Illinois 


several larger bed plates made 
Pittsburgh, or 
many of a somewhat similar character 
the Allis-Chalmers Co., West 


In passing I also might say 


made by 


that it will be many a long day before 
foundrymen in this or any other country 
equal the record hung by James A 
Murphy at the plant of the Owen 


Hooven-Rentschler Co., Hamilton, O., 
when during the war period he turned 
out a complete set of castings for a 
triple expansion 2500-horsepower marine 
engine every working day for over a 
year. 
Local Conditions 

All unskilled labor is recruited from 
the colored native tribes, Zulu, Basuto, 
Shangani, Swazi and Makosha. Usually 
they are of a somewhat shiftless charac- 
ter after the manner of their distant 
cousins in the southern United States 
However, as is the case with these 
same cousins, many of the men after 


training for a year or two develop int 


competent workmen. They are not per- 
mitted to work at any of the skilled 
trades, but serve as helpers in the work 
shops and mines. The great majority 
are employed under ground assisting the 
white miner in his task of blasting and 


quarrying his way through a vein of gold 


bearing quartz into the bowels of the 
earth. Some of the working levels have 
descended to a depth of 6000 feet. The 
quartz varies in its gold content from 
a few pennyweights up to 10 ounces to 
the ton. An average for the entire Reef 


is in the vicinity of 10 pennyweights 
Phthisis, a form of tuberculosis, is 


of the 


one 


most detrimental factors in con- 
nection with the gold mining industry in 
the Rand. It 


thousand 


victims by the 


deal 


has claimed 


and although a great has 


been done in recent years in the way of 
preventive measures, it still claims a 
heavy toll each vear 

Industry of all kinds had a serious set 
back in 1922. The chamber of mines. 


a governing body which dictates the 
policy of the gold industry, insisted on a 

this 
strike 
A 12-week 


cessation of work culminated in a violent 


and 


long and disastrous 


reduction of production costs 
action led to a 


on the part of the workmen 


revolt which was only quelled after the 


government had actual service 


place d in 











1924 


January 1, 


thousands of and resorted to big 


tro ps 


guns and airplanes to establish law and 


order. The whole incident is regrettable 
in that it retarded the progress of the 
country, cost so many lives and accom- 


plished nothing so far as its original in- 
industrial 


today 


tention was concerned. The 
| 


status of the worker is_ the 


in Slightly 


same 


BY C. E 
ESTS were made in which iron, 
coated with both tin and lead, 


commonly called terne plate, and 
galvanized scrap were melted with car- 


bon. In the melt using scrap con- 
taining 1.9 per cent tin and 2.5 per cent 
lead, practically no elimination of the 


tin and complete elimination of the lead 
the 
on tapping 


were obtained. Some of lead was 
vaporized and the rest of it, 
the 


iron in 


ran out of furnace ahead of 


the molten which it was insolu- 


ble. In the test using galvanized scrap 


containing 8.22 per cent zinc, the re- 
sultant metal contained only 0.20 per 
cent zinc. Thus, unlike tin, lead and 
zinc are both readily removed from 
iron by melting in the electric furnace. 

To determine the degree of detin- 
ning possible in the cupola, the fol- 
lowing experiments were conducted. 


pounds of 
tin plate scrap, 75 pounds of gray iron 


Charges consisting of 25 


ind a large excess of coke were melted 
in a small cupola 18 inches in diameter. 


In one case, when a strong blast was 
used, the resultant metal contained only 
half of the tin charged. In another 


nstance, in which a light blast was 


used, the temperature of the metal was 


consequently low and a viscous melt 
was obtained with practically no elimi 
nation of tin. A sample obtained from 
the castings made at a local sash 
weight foundry by melting four parts 


gray ,iron and one part baled tin 
plate scrap in large cupola was 
inalyzed and found to contain 0.37 


per cent tin Assuming that the tin 
plate scrap contained 1.7 per cent 
tin, the average for all scrap detinned 
n 1921, a recovery of practically 100 
per cent of the tin was obtained. 
One thousand pounds of synthetic 
ast iron was made in the electric 


furnace from tin plate scrap and used 


is the iron in a regular cupola melt 


local 


it a foundry. The iron before 
From a paper presented at the New York 


meeting of -the American Electrochemical so- 
ciety Of the three authors, C. E. Williams 
and C. E. Sims are metallurgist and electro- 
metallurgist, respectively, Northwest Experiment 
station, United States bureau of mines, Seattle, 
and C. A. Newhall is connected with the 
Washington Electrochemical Co., Seattle. 
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as it was before. The natives are paid 


from 50 to 60 cents a dav and the me- 
chanics are paid from $30 to $40 a week 


be stated 


tactors int consideration 


In general it that tak 
the 


not 


may 
ing all 
there is much to choose 
foundry business in South Africa and 


America. Gray iron 


Detrimental 


and 


wide fic Id 


are adequate in number capacity 


but in my opinion a exists for 


the further development of the steel 
casting business. Millions of tons of iron 
ore in sight would seem to promise d 
velopment along the line of pig iron 
production after the problem of uring 
suitable coke has been solved 


to Cast Iron 


WILLIAMS, C. E. SIMS and C. A. NEWHALL 


25 


the 
tin, 


cupola 
and 


melting in contained 1. 
] 


per cent after melting 23 
per 
no elimination 

It is 


elimination of tin, 


cent tin, thus showing practically 


apparent, therefore, that some 


probably up to 50 


per cent, may be effected by melting 
thin sheets in a_ strongly oxidizing 
atmosphere, that there is practically 
no loss of tin when melting large 
pieces of iron containing tin in solid 
solution, and that the tin romoved 


in cupola melting is dependent 
the 


which 


upé mn 


conditions of melting and state in 


the tin is present. 


Believing it to be impractical to 


effect detinning in the electric fur- 
nace or the cupola, experiments were 
then conducted to determine what ef 


fect tin had on cast iron, and whether 


suitable castings could be made from 
synthetic cast iron made from tin 
plate scrap Test bars containing 
quantities of tin varying from 0.0 
to 5.0 per cent were cast from pig 
iron melted with the required pro 
portions of tin in an electric furnace 
The tests on these bars showed that 
tin increases the hardness and de- 
creases the transverse, compressive and 
tensile strengths, as well as the re 


sistance to 


Chemical 


impact 


analyses showed a_ de 


crease in graphitic carbon as the tin 
content increased, and microscopic ex 
amination gave evidence that less than 
1 per cent of tin has no effect upon 
the size and shape of the graphite 
These effects of tin are in direct pro 
portion to the amount present, and 
roughly 1 per cent of tin will reduce 
the strength of gray iron 15 per cent. 
The effect on hardness and graphitic 
carbon will not be over 10 per cent. 
When the tin content is 2 per cent 
or more, the molten iron appears dirty, 
does not fill the mold well, and the 
resulting castings are found to be rough 
and porous 

It seems, therefore, that tin plate 
scrap or old tin cans can be used in 
the production of synthetic gray iron 
for the ordinary grade of castings 


provided the tin content of the prod- 


uct can be kept to 1 per cent or less 
If the scrap contains more than 1 
per cent of tin it should be mixed with 
enough scrap free from tin to bring the 
average tin content to about this 
hgure 

To obtain more data on the value 
of tin plate scrap as a raw material 
in the manufacture of synthetic cast 
iron, one thousand pounds of it were 
melted and carburized in a basic lined, 


Phe 


shown as 


electric arc furnace composition 


of the product is follows 


Before Melting, After Melting 


per cent per cent 
Carbor 3.8 3.78 
Silicor 1.34 113 
Manganes¢ - 0.8 60 
Phosphorus ‘ 0.4 6 
Sulphur trac race 

Bee. daawe 1.25 1.23 

The metal was taken to a _ local 
foundry and used in one of the regu 
lar cupola melts. Both heavy sections 
and tin ornamental castings wert 
made from it. All parts of the molds 
were well filled, and the castings with 
out exception were smooth and sound 
A machining test was made by the 
manager, who was well satisfied with 
the iron and gave the following re 
port: 

Depth of chill, nil Very = soft 
Cuts readily with hack saw Drills 
easily with ordinary carbon drill 
Turns readily in lathe at considerably 
Over ordinary speed On facing cut 
run at 120 feet per minute s-inch 
depth of cut, ss-inch feed with high 
speed steel No. difficulty to make 
deep cut with parting tool Fracture 
very fine, dense, close grain, rather: 
dark in color. Elasticity good 

Five hundred more pounds of syn 
thetic iron of the same composition 
was made and submitted to another 
foundry for a _ similar test: another 
favorable report was returned 

e Link Belt ( Chicag has issued 

ilendar for the ensuing year Th 
consists of 12 pages 16 x 24 iches in 
Ss! On them are portrayed by Jeffrey 
Grand, a Chicago artist, the construc- 
tion features of various types of equip- 
ment made by the company 
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FIG. 1—AT RIGHT—AN ELECTRIC 

TRUCK PERFORMS THE SAME DUTY 

AS THE GASOLINE TRUCK IN THE 
CORE ROOM 














FIG. 2—ABOVE—THE MORE SUBSTANTIAL 
CORES ARE CARRIED WITHOUT THE 
USE OF SPRING SKIDS; A NUMBER OF 
RACKS ON A TRUCK 


































FIG. 3—ABOVE—THE SPRING WHEEL- 
BARROW HAS NOT BEEN REPLACED 
ENTIRELY FOR CARRYING CORES SHORT 
DISTANCES 













FIG. 4—BELOW—GASOLINE POWERED 

TRUCKS ARE EQUIPPED WITH 

SPRING PLATFORMS TO CARRY THE 
MORE DELICATE CORES 














FIG. 5—BELOW—IT HAS BEEN FOUND ADVANTAGEOUS TO 
CARRY SOME SPECIAL CORES BY HAND FOR SHORT DIS- 
TANCES, AS WAS FORMERLY DONE 
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Improves Handling Methods 


Malleable Iron Firm Institutes Changes To Effect Economy—Many Gasoline 
and Electric Trucks and Tractors Supplant Hand Trucks and 


Reduce Labor 


HE handling of raw and fin- 
ished material is one of the 
greatest problems in the _ eco- 


nomic management of a malleable iron 


foundry. Fuel, raw material and prod- 
ucts are all heavy. Foundry practice 
in earlier days utilized a large per- 
centage of the plant personnel in the 
manual handling of these three fac- 
tors. In making a study of the ma- 
terial handling methods used in the 
plant of the Saginaw-Malleable Iron 
Co., Saginaw, Mich., I compiled cer- 
tain figures which are given in this 
article \lso we have found that as 


we have through the years supplanted 


manual labor with mechanical material 


handling equipment, we have steadily 


increased production and steadily re- 


duced costs per ton of production; this 


sts 


in the face of rising iabor c 


The modernization of foundry prac 


tice and equipment is the answer to 


mounting labor costs. We cannot con- 


trol the increasing price of fuel or 
material because the increasing labor 
costs are laid upon them at their 
source, but we can control costs dur- 
ing production, even in the face of 
The author, B. R. Mayne, is plant manager, 
the Saginaw Malleable Iron Co., Saginaw, 


Mich. 





FIG. 6 (ABOVE)—A TRACTOR HAN- 
DLES SAND IN THE CORE ROOM, 
CARRYING LOADS OF APPROXI- 
MATELY 25 CUBIC FEET OF SAND 


BY B. R. MAYNE 


the installation 


of mechanical material handling meth- 


advancing wages, by 


ods and equipment 
The work of our foundry is fully 
departmentalized. The cost account- 


ing systems for each department are 


subdivided for definite operations. From 
° 


the figures obtained from these definite 


operations, standard task hours are 
set for men employed in each group, 
and bonuses provided. The men and 


machines engaged in the handling of 


materials in these various departments 
j ’ 


are considered as members of the op 


erating group and share in the bonuses 
earned by the group. For instance, on 
the foundry floor we have an opera 
tio1 know as furnace repair; this 
group is divided into four groups, one 
for each furnace. The operations of 
each group consist of the following 

Rebuild side walls 

Repair bridge wall 


combustion chamber 
tapping spout 


power back 


Repair 
Repair 
Repair 


Screen bottom 
Lay new bottom 
Charge furnace 


Put on bungs 
Clean old mud from bungs 
Mud up 


General 


1 ' 
cleanup. 


All Departments Affected by Changes 


The furnace repair is made on Sun 
day so as to insure continuous fur- 
nace operation during the week. The 


night crew cleans out the furnace and 


gets it ready for the regular repair 
crew. It also hauls brick to the fur- 
nace. The day truck drivers are in 
cluded in the bonus and are paid at 
the average efficiency of the four 


groups. 


Description of the ved material 


mor 
Im { 


handling methods which have 


stalled at our plant will be taken up 
ccording to cle » 

Lore room 

Molding departm "nit 

Melting department 

Annealing department 

H ird and soft 

Disposal of waste 
{ , / ” The 97 terial h 1! g 
problem in the core room is t] ane 
ot every foundry manager's We 
have replaced all the wheelbarrow men 
who formerly trundled sand to the 
core room, with a hand hoist, end-dump 


tractor. This is a three wheeled gasoO 


line powered vehicle which carries ap- 


proximately 25 cubic feet of sand in 


its hopper. A tractor loaded with sand 


is shown in Fig. 6. The load is car- 


ried in front of the driver who is 





FIG. 7 (AT LEFT)—FORMERLY FAC. 

ING SAND WAS WHEELED TO THE 

MOLDERS IN BARROWS FIG. 8 

(ABOVE)—A LIFT TRUCK NOW 

CARRIES THE FACING SAND IN 
SKID BOXES 
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rRUCK IS 
FLOOR FIG 


FIG 9—A GASOLINI 


/ 


point in the room 


not have at hand any definite data 
is to th savings over the use ot 
wheelbarrows effected by this machine, 
but we do know that it has elimi 
nated a great number of common la 


borers 


The cores as they come from the 
oven are extremely 


nature of our production 1s 


(BELOW)—A TRACTOR MOVES 
FIG. 12 (AT 
POTS WERE 
LIFT 


FIG, 11 
THE ANNEALING CARS 
RIGHT)—FORMERLY 
PLACED IN THE OVEN BY A 
TRUCK 


EQUIPPED 
PIG 


WITH A CARGO BODY TO 

IRON AND SCRAP ARE HANDLED ON 
we have found it necessary to pro 
vide storage f cores to meet. the 


This 


baked 


needs or quantity production 


entails an additional handling of 


Oo! 


cores and the ever present danger 
breakage 
Operations Classified 
(Jperations o core elivery is s 
sified by our standards department 
clude delivering cores from the ( 


HANDLE EQUIPMENT 
INDUSTRIAL CARS 


room to molders’ 
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THE 


NEEDED ON 


racks 
Che 
i] 


thousand pounds 


floors and 


+ + 


the foundry: that is, storage 


nit Of measure 1s per 


customers’ good castings produced 
This figure is taken from the daily 
yundry report I old time foundry 
Tactice cores were handled by hand; 
good method where the indling 
dis ce s short the m¢ < care 
ind speed s not a tact We 

Ss ULIIIZ¢ this nethnod n some cores 






























FIG. 13 (AT RIGHT POTS ARE LIFT- 

ED OFF THE ANNEALING CARS BY 

A HOIST AND THE CASTINGS DUMPED 
INTO THE BODY OF A TRUCK 
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Fig. 5. We 


improvement by building a three- 


s indicated in 


pring wheelbarrow, Fig. 3. This en 
les us to carry cores comparatively 
fely for greater distances. The ca- 
icity per man is about the same as 
vith the two-man trays 

We improved upon this method by 
wuilding sprin skids, which we car 


ed on an electric lift truck, Fig. 1 


enabies us to Carry cores 


decreasing 


distances, 






FIG. 14 (ABOVE)—CASTINGS FORMER- 
LY WERE HANDLED BY HAND TRUCK 
FIG. 15 (AT RIGHT)—BRICK ARE CAR- 
RIED BY TRACTORS FIG. 16 (BELOW) 
—ANNEALING POTS TRAVEL ON 
ROLLER GRAVITY CONVEYORS 





{ LDL the transportation ( st pe 
| limiting factors to this 
hod have been speed and the 8 
Y " byt 45) ++ ) 1) 
s oO service obtainable Irom an 

, treet 1 | she 
1K 1Ch on 1 sing t« Cnarping 
veve! t has been a great improve 
it over the manual handling oft 
es \ vear ago we installed a 
oline powered lustrial lift truck 


dimensions as the 


Same 
lift truck [This machine has 
n splendid — service It will lift 
carry 4000 pounds, and has the 
intage of being able to operate 24 
irs a day. [The capacity of both 
gasoline and electric trucks is 


iter than the needs of the core 


ight is concerned 
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These machines will carry as many as 
9 or 10 trays of the more substan 
’ 
la ( es s l is can be sarely ca 
ed o1 S gless skids is indicated 
F : 
} 
/ Facings 


merly were made in the foundry, ut! 


izing for this purpose about two 
floors Che were brought into the 
central mixing place by wheelbarrow 
as indicated in Fig. 7. The molders 
would get the facing supplies from 





handled on in industr i ck in- 
dicated in Fig. 10 | irs a oad- 
ed in the yards an pushed t the 
furnaces This is proving quite satis- 
ictory Che men who vad e pig 
push the cars to the lurna floors 
nd this work provides Variation of 
occupation which takes irse Off 
the monotony or the task Slag is 
removed trom the pits gasoline 
tractor, which, becaus« f its three- 
wheeled construction, 1s able to tura 


FIG. 17 ABOVE)—AN END-DUMP 

TRACTOR NOW HANDLES CASTINGS 

FORMERLY CARRIED BY HAND 

TRUCK FIG. 18 (BELOW)—REFUSE IS 

TAKEN TO THE DUMP PILE BY END- 
DUMP TRUCKS 





Che time ofr i molder is expe sive 
compared with common labo and 
much valuable time was lost by this 
method. 

We now use skid boxes 23 x 32 
x 50 inches, carrying 21 cubic feet 


} } 


of facing These boxes are 

through the foundry, convenient to the 
work, by a gasoline driven lift truck, 
Fig. 8 The men take their shovels 
or riddle to the box [This saves the 
space of two floors which are now 


utilized for molding, and _ eliminates 
the waste time of men going long 
distances for facings 

Velting Departments — The foundry 
is laid out so that each furnace has 
its own yard. Pig iron and scrap are 


n th narrow aisles between the floors. 

For the work of handling the various 
equipment needed o1 the foundry 
floor, we have one gasoline driven 
tractor equipped with a cargo body 


Fig. 9 This tractor does nothing but 
handle flasks, patterns, boards, bands, 
et This is under the direction of 


the foundry foreman saves end- 


less delays in the various operations. 


Castings are dumped from the molds 


along gangways. Sprues and gates are 


knocked from __ the roug! castings 


the 


which are then piled at corner of 


he floor or into skid boxes for carry- 


rattlers.. gates are 
now picked up in hand trucks, but 
are planning to substitute a skid 


and lift truck this work. Rough 


ing to Sprues and 
we 
box 


for 











10 


castings were formerly gathered from 


the pickup piles in three-wheeled steel 
trucks, 11 x 30 x 40 


hand inches, 
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hitched to the car and it is pulled 
out of the oven on to the industrial 
track where the same tractor pushes 














which were then pushed or pulled by it along to the unloading platform, 
two or three men to the tender. The as shown in Fig. 11. 
use of tote boxes and power platform The pots are lifted from the cars 
trucks will enable us still further to by an overhead hoist and the castings 
reduce the handling cost here. dumped into a hand hoist, end-dump 
Annealing Department— The old an gasoline tractor, Fig. 13, which car- 
nealing ovens formerly were charged ries them to the soft iron mill where 
by hand. Some years ago, we re- the castings are rattled or sandblasted. 
placed hand labor by a forked lift Formerly, hand trucks were used for 
truck which picks up the tiers of this purpose 
pots, and positions them in the ovens, Hard and Soft TJron Rooms—The 
as indicated in Fig. 12. old method of handling hard and soft 
The old periodic ovens have been castings with hand trucks, Fig. 14, 
replaced almost entirely by a con- has been replaced by an end-dump 
tinuous annealing kiln. Small cars gasoline tractor for long hauls, Fig 
loaded with sealed pots containing 17, and by a lift truck utilizing tote 
the hard castings are fed into this boxes and skids for short hauls and 
Comparision of Operating Costs 
. 
TRACTOR OPERATION WHEELBARROW OPERATION 
Interest on investment per month $4.66 8 barrows at 12.50.... $100.00 
Depreciation per month 25.21 Maintenance per month 
Interest per month.... 0.72 
29.87 Depreciation per month... 20.00 
(Life of tructractor years) (Lite of wheelbarrow—5 months) 
Cost of repair parts Operating expense per month, 8 
Operating expense men at 40c per hour . 864.0 
4 ga f gas at 18c (per 9 u 
day) { Final total , ; $884.7 
1 pt. oil (per 9-hour day) 0.12 
1 driver at 40c 3.6 
Total per day 1.44 ° 
Total per month 3 
Expense of whee!'barrows per mont! $884 
Expense of tractors per montl 192.6€ 
Savings 692.06 
kiln at regular intervals. New ma tor storage purposes. The haul is 


equipment in this cd 


terial handling 


partment has reduced the manual labor 


75 per cent. The men in this de 
partment operate as a group In 
cluded in their tasks are the pack 
meg ol pots, loading of cars tor in 
nealing, dumping of pots, unloading 


cars after annealing, mixing mud tor 
sealing pots, and keeping the depart 
ment clean and in order. Truck drivers 


and all other men working on kiln 
operations, except oven tenders, are 
included in the bonus system 
Castings are packed into pots ich 
ride on a roller convevor to the | | 
ing point The pots are then tr 
ferred from the convevor by im ove 
head hoisting crane to a_ platform 
car where the pots are stacked id 
sealed These operations are indicated 
in Fig. 16 r| oaded cars are pu ved 
along n I il tr k laid ( le 
the ove! by 1 tractor ( thre ( 
pillar tvpe The cars ent tire 1 
at the sout end and é pu 1 
through bv a 1ech cal i 
is part of the kiln equipment ( 
thev emerge from. the rth end ot 
the oven when the annealing has ‘ 
completed \ gasoline tracto 


about 300 feet. Time studies on the 
comparative costs of the hand and 
wwachine methods develop the follow- 
ing information: 

With the hand truck two pots, 400 
pounds each, are handled in each load 

two men; thus one man _ handles 
400 pounds. 

With the gasoline tractor six pcts 
re handled to a load by one man: or 
2400 pounds per man. 

The tractor makes 1.75 trips to 
every one of the hand truck, handling 
4200 pounds to every 400 pounds. o1 
10 times that handled by one man 
using the hand truck The time study 

is made on one particular job. The 
ratio on other jobs will vary accord 
Ing to the distance, the greater the 
iuling distance, the more efficient the 
work ot the tractors 

Fuel handling is not a problem at 
the Sagmaw plant as oil is used. Fire 
as k, formerly han lled trom stor- 

to tur ce floo . wheelbarrows, 
is now handled by tractors, as indi 
cated in Fig. 21 

Sand and waste from the foundry 
formerly were handled bv wheelbar 
rows to 1 outside storage pile which, 
when large enough, was loaded into 
carts or trucks and hauled away to 
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the This line of 


barrow men has been replaced by trac 


dumps. long wheel 


tors which are loaded on the foundry 
floor and run % to %4 mile away t 
the dump where the load is quickly 
dumped, Fig. 18, and the machine re 
turns for another load. Refuse sand 
removed from the rattlers and sand 
blast rooms formerly was removed 
by wheelbarrows, but now is handled 


from an overhead chute by tractors 


which carry it to the dump. Miscel 
laneous barrels, boxes and cases ars 
handled by a reserve machine, read 


for service at all times 


Our material handling equipment 








consists of our stationary conveyors 
hoists, ete. and the following mo 
torized equipment: 
E'ectric platform lift trucks 

1 Electric oven charging truck 

1 Gasoline tractor of the caterpillar type 

10 Hand-hoist, end-dump tractors 

1 Cargo gasoline tractor 

1 Auto end-dump gasoline tractor 

2 Elevating platiorm gasoline lift truck 


Expense figures on our fleet of 14 
tractors as compared with wheelbar- 
operation approximately as 


TrOW are 


shown in the accompanying table. This 


would amount to a saving per truck 
tractor per year of $8304.72, which 
multiplied by the number of tractors 


in our fleet, shows why we have sub- 
stituted 


terial within our plant for the 


mechanical handling of ma 


manual 


handling of same. This amount is 


not entirely correct, because, while a 


great number of common laborers have 


been replaced, our motor vehicles aré 
unable to perform other work in and 
about the foundry for which we are 
required to employ a large number 
of men. On the other hand we have 
found that our new methods of han- 
dling materials have enabled us_ to 


increase production 


Care of Acetylene and 
Oxygen Cylinders 


Air Reduction Sales Co., 342 Madis 
Ave., New York has issued an interesting 

page folder containing a comprehens ve 
series of imstruc what to d i 
what 1 to do in caring for and ] 
dling OXV Rt ( cetvlene tank ( 
mercial service Phe pe of the 
ect coverte | he re ithered 1 m i 

( Pp g n idings cn 

clude H randl ivoid oil t 
ereast storag keey dry place keep at 
nN rmal tem t ( s n empties i 
iulls separately, ust order of receipt 
cvlinder cap s regulat try \ 
use no wrt C Valve keep sparks . 


flame Ss away, don't epair | aky evli 1 

don't use for a roller, don’t refill ( 

promptly, pressure varies with _ tet 
perature, manifolding cylinders | 








nt 
rs 


14 
ar- 











Physical Factors Affect Iron 


Hard Castings Ascribed to Chemical Content in Many Cases Are 


Due to Causes Other Than the Metal—Shrinkage 
Alleviated by Proper Gates and Risers 


HIEF among complaints by found- 
rymen and buyers of castings, is 
that of hard castings, usually sup- 
the statement, too high 
attention is 


plemented by 
sulphur. Therefore, your 
called to such hardness as prevails only 
castings made on a 
generally this exists 


in a part of the 
given floor and 
chiefly in the lighter, that is, thin metal 
sections, 

When light 
castings, light weight castings usually are 
This is misleading, as a casting 


reference is made to 
meant. 
because of its size 


On the 


may weigh heavily 
even when it has light sections. 
castings upon examina- 
tion many times have heavy metal sec- 
Without question, as far as metal 
with some 


contrary, small 
tions. 


is concerned we must treat 


difference these thin sections. 

molds having 
which 
machining, the 
found to be metal 


This con- 


Referring to a floor of 


thin metal sections, a portion of 


are too hard for rapid 
cause is frequently 
with a high combined carbon. 
dition often arises from metal poured 
from the first iron meited, comparatively 
cold, wet or too damp sand bottom, green 
spout and most frequently green pouring 


ladles. 
Should Dry Ladles 


The practice of thoroughly drying all 
ladles by whatever means are at hand 
and further drying ladles by the 
use of the first iron from the cupola is 
appeals to 


these 


good practice, but it often 


being wasteful of a 


molten 


the employer as 


certain amount of iron, which, 


of course, after serving its purpose of 
further drying the ladles, is usually poured 
into pig beds. 

The action brought about as a re- 
sult of hot iron in a ladle which is not 
know, a 


thoroughly dry is, as you all 


wiling sort of action which is the re- 
sult of the moisture being driven out of 
the lining of the ladle and escaping 
through the iron. The effect is to chill 
he iron and bring up the combined 
arbon. 

It is hardly 


ise of molding sand which is too heavily 


necessary to add that the 


wetted or the too generous use of the 


swab, will do likewise and when the 


Abstracted from a paper presented at a 
meeting of the Chicago Foundrymen’s club. 
The author is vice president of the Charles 
( Kawin Co., Chicago 


BY J. H. HOPP 


moisture content is excessively great the 
resulting casting will be rejected irrespec- 
tive of any hardness. 

little doubt ex- 
from the 


From numerous tests, 
ists but that the first iron 
cupola, under average conditions, is in- 
preponderance of 
molten scrap metals their 
tendency to melt faster than the heavier 


clined to contain a 


because of 
metals, such as pig. Naturally, an analysis 
of this metal will show somewhat higher 
than the sulphur 


in sulphur average 


shown in succeeding taps. However, as 
hardness attributed to the 


likely to be due to 


a rule, the 
first iron is more 
physical conditions than the elements in 
the metal. 
Sulphur probably gives the average 
than any 
talking 
there is 


foundryman more concern 


other one element and in with 


hundreds of foundrymen quite 


a difference of opinion as to what is 


considered high sulphur. Knowing that 


many foundries produce castings which 
are readily machineable although the con- 
tent of sulphur runs from 0.125 to 0.175 
per cent, and in some cases higher, we 
must conclude other factors cause hard: 

It is true that a metal having a sulphur 
content such as has just been quoted must 
have the other elements in such propor- 
tions as tend to offset the hardness that 
would ordinarily be brought about by so 
sulphur. Therefore, 


high a content of 


we look for from a_ higher 
better 


foundries are 


assistance 


silicon content and a proportion 


of manganese than most 


inclined to carry, as well as a_ higher 
total 


a lower phosphorus content. 


carbon and invariably this means 


Causes of Hard Spots 
Many 


tention of the writer which were readily 


castings have come to the at- 


machineable on the whole, but certain 


such castings were practically 


that the 
cause of this hardness was in any way 


parts of 
nonmachineable. To suggest 
due to the chemical proportions of the 
metal would be to misplace the blame. 
Shrinkage 


forms and places, but generally shrinkage 


manifests itself in various 
follows some well defined line and while 
it is not believed that the examples given 
will entirely reduce shrinkage, neverthe- 
less it is a fact that shrinkage cannot all 
be attributed to the chemical constituents 


of the metal. It is believed that many 


11 


times shrinkage of a certain character 


has been eliminated by pouring colder 


iron. Of course, this is truly a mechanical 
method and can best be explained by a 
simple statement that shrinkage invariably 
occurs where unequal sections of metal 
adjoin one another, and is the result of 
the heavier section remaining unsolidified 
than the 
By cooling the iron con- 
taken the 


possible mis- 


for a greater period of time 
lighter section. 
siderably after first having 
preventive measure against 
run, of gating the casting at the point 
of thinner metal, and even carrying this 
gating to the extreme, there is a fair 


possibility of equalizing to a large ex- 
tent the rate of cooling of the two sec- 
tions. 

At times it has been further necessary 
to alter the method of molding—that is, 
to reverse the pattern and place in the 
cope portions of the castings which pre 
viously had been made in the drag, either 
furnished 


foreman or the 


because the patterns were so 


or because the molder 
felt that 


simple 


the method adopted was more 
How Risers Help 
No doubt, 


other do assist producing better castings. 


risers in one form or an- 
Sometimes these relieve pressure on the 


mold, but more generally, to use the 


molders’ expression, rises feed the heavy 


part. Such practice it is believed, can- 
not be entirely discarded. On the other 
hand, when 10 or 20 castings are made 
off of a given pattern it must follow 
that the difficulty of treating these in- 


dividual molds becomes increasingly dif- 
ficult if each riser has to be fed carefully 
and churned or fed to be certain that 
the metal has been kept in a molten state 
and that hot iron has been added to fill 
up the voids. 

The results obtained from the use of a 
riser or risers, as observed in hundreds of 
cases, indicate that the use of the riser in 
many cases has been carried to an ex 


cess. Making 


castings free from shrinkages, can be bene- 


sound castings, that, is, 


fited greatly by chemical control of the 


elements, but even under conditions of 


suitable mixture one must resort to his 


mechanical ingenuity. Of course. many 


older foundrymen will recall vividly the 


days when little or nothing was known 
about the component parts of iron from 


a chemical standpoint, yet sound or reas- 





that 


onably sound castings were made 


either in the 
purchasers. The 
has demanded of the foundrymen, 


were acceptable shops or 


by the automotive in- 


dustry 


and this demand has been reflected in 


the demands of other manufacturers, a 
higher degree of perfection than generally 
prevailed prior to the time this industry 
large proportions 


commenced to assume 


and before the time of intense production. 
While on this 
should be 


subject of shrinkage, 


given to the practice 


attention 


of gating the casting chiefly with respect 
to its position in the flask, bar inter- 
ference or what not, with the possibility 


of setting the gate at a mechanically 


convenient point without regard to the 
metal section of the casting where the 
gate is attached Most frequently it is 


the 
must 


casting 1S gated on 


All agree 


thinner 


that we 
gate a casting tor its sections 


take 
applies to 


sections will 


ves This 


heaviet 


In every shop there is produced each 
day a quantity of castings which upon 
machining disclose the presence of dirt. 

Chemically, I do not profess to be 
able to answer for this condition. Physi- 


cally, it has come to my attention that 


two general causes are responsible. One 
of these—the lesser cause—is equipment 
This not only includes patterns but core 
boxe ind) drier By far the greatest 


cause of dirty castings is too great an 
area concentrated in a single gat It 
must be evident that if you use a gate 
1 inch wide by inch deep that thers 
1 1 gi possibility of dirt or slag, 
whi nay find its way through the down 
ga ent r the mold through such a 
lar i th t tl total irea had 
| divided into four gates, each 1 inch 
wi \ inch deep Even such an 
! cannot be a remedy where 
otl conditior f various kinds which 
demand attenti ind correction exist 


New Catalog of Sand and 
Foundry Supplies 


Whitehead New York, 


Brothers Co.. 


Providence and Buffalo has issued a 
new catalog f sand, supplies and 
foundry equipment n an attractive 
volume 10 x 7 iches, 357 pages, 
printed on heavy coated paper and 
bound heavy cloth covers Che 
mate! 1 the book is designed tor 
the use of the purch ising agent and 
the man the shop and is presented 


is an aid in solving the problems and 


answering questions that arise in re 
j 1 wer is vir } 
vard to the source ol oundry sands, 


stated 


and 


purpose or 


equipment. It is 


supplies 


that the listing pieces ol! 


made by mat ominent 


equipment 


yp 
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obviate delay or 


looking 


eral sources of information. 


manufacturers is to 


trouble incidental to up sev- 


The 


sec- 


tion devoted to a description of the 
various grades of sand is illustrated 
by micrographs showing the grain 
characteristics of each variety, and by 


the chemical, rational and mechanical 


analysis of 10 different grades of sand. 


information in connection 


sizes, capacities, linings, speeds, 


gages and methods of operation, are 


set forth the section devoted to 


somewhat similar method 


cupolas. A 


is followed in the description relat- 


ing to core ovens, molding machines, 


cleaning room equipment, 


dles, small tools, sandblast, grinding 
machines, pattern shop equipment and 
supplies. Several pages at the back 
of the book are filled with muscella- 
neous tables and a comprehensive in- 
dex 


Submit Brass Crucible 
Standard Sizes 


[The Plumbago Crucible association 
has submitted its standard sizes of 
brass crucibles for approval by the 


American engineering standards com- 
hese 


under a 


standard sizes 


committee orig!- 


nally under the auspices of the Amer 
can Institute of Metals, consisting of 
representatives of users and of cru 
cible manufacturers, the work havi 
en begun in 1913. In 1915 the com 
I tte< ¢ unpleted its vork by tne S¢ 
lection of certain sizes the made, 
recommending these for adoption as 
standards In 1919 it the nstance ) 
the American Institute of Metals, a 
vote was taken on the formal approval 
of these sizes as standards, but the 
were never put into actual use, on 
account of disagreement regarding the 
selectio ( sizes on a purely arb 
rary basis 

\s a result ne of the members 
f the Plumbago Crucible association 


is employed to out a definite 


nd comprehensive plan of standard 
done on the _ basis 


had 


zes Chis was 


of the shape that become es- 


tablished through long usage, and in 
a series in which every size of cru- 
cible bor 1 = definite relationship 
to every other size, and was 
Sl sceptible to calculation of its ca- 
pacity by the same formula. In work- 
ing out the series, certain adjustments 
vere made to avoid confusion with 
existing sizes and to permit specify 
ing, as nearly as possible, the same 
size number in the new line of cru- 
cibles as had been the case, on the 
verage nm the old unstandardized 
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sizes. All 


iacturers 


but wo crucible 
make 


use, have 


manu 


who crucibles for brass 


foundry made. molds to 


conform to the new. sizes. Under 
this system the product of every cru 
cible manufacturer will have the same 


outside shape, so that wherever they 
are used, the tongs and bails will fit, 
the 


standard 


regardless of source of 
These 


PHeE Founpry, July 15, 


supply. 


sizes were given in 


1923. 


Symbol Designed To Cut 
Machining Losses 


Acting on the’ assumption that if 
the preliminary cut is taken from 
the cope side of a casting, the oper 


ator will be in a position to 
whether or not further machining is 
ie Standard Symbol & 
Letter Co., 445 


Philadelphia, has started a 


yetrt 
yustl 


ifiable, t 


Pattern Green Lane, 


campaign 


to have a suitable mark placed on 


Be- 


ine cope side of every 


uevinge turther in the Value orf stan 
dardization it has prepared a suitable 
symbol in the shape of a six-point stat 
. 
with a raised letter ( n the cent 
and Ss prepared to turnish the de 
Vice to any person vho na Ti 
terested The star S 2 ’ vide 
. +] a 1 ¢ ‘ 
icross the points ind tne ‘ 
nch lhe combined thickness of bot 
is '% inch and, therefor does t 
, 
disfigure casting ev is allowed 
I ( | ( ses vhere the Ss 
’ 5 ichined the idditional 
I it 1 Casliy S remoy 
7 ‘ 
It is uimed th t great ma 
mach shops e machine 
Ope tors aré¢ not s cient] il 
t o Iry method ‘ ‘ = 
l S ) { rit 
\ 1¢ S the cope d vn l s the 
, 
tne di: go Ss oO t S os ¢ \ ( 
to the macnines ] i arter = the 
( st vs | ive bee cieant 1 id 
round ’ vider y rt 
ground no evide c¢ cl i S tO § Ww 
wie eal : 1 
Which side of the casting was molded 


versity which seems to charact 


inanimate objects the casting 


is placed in the machine in such a 
that the 


Later, 


manner 


drag side is machined 


first 


when the cope side 1s 


machined, defects may develop suffi 


: ; 
ciently serious to condemn the cast 
ing. It is apparent that if the cops 


side had been machined first, the time 


and expense might have been saved. 
Lee 


the idea 


R. Wetherill, the orig 


yrinator oft 


which is protected by copy 


rignt, 1s seeking to enlist the support 


of the joint committee on pattern 


standardization sponsored by the va 


rious associations interested in the 
metal working industries 





















Casting Steel Tools to Shape 


Methods and Theories by Two Firms Manufacturing High Speed Steel Tools 





Which Were Cast to Approximate Size Are Presented and Discussed 


EVERAL concerns, other than the 





one with which the writer was 
identified, have been more or less 
successful in casting high speed _ steel 
tools. It is interesting to know what 


two of these companies thought of this 
process and how their metal was pro- 
duced. As some of the statements made 


by these companies relative to this sub 
ject are contrary to what the writer be- 
notations in /taltc type ar 


l:eves, some 


offered which bring 
these statements 


+ 


ut certain points. It 


is hoped will bring 


forth some discussion. 
The summary of the 
ployed at the one plant relates partic- 
ularly to high speed steel alloys, as dis- 
tinguished from the ordinary alloys of 
steel, which are determined largely by 
their content of All such high 
speed steel, when poured, show a char- 
the 


method em- 


carbon. 


microstructure of 
yattern’, with the nar- 
I 


acteristic form ot 
dendritic type or 
row fern-like or tree-like crystals (den- 
dritic) of carbide surrounding or separat- 
ing the crystals of the eutectic 
matrix The sharply carbide 
structure stands out in coarse plate-like 
crystals, and must be broken down’ and 


softer 


defined 


put into solution or diffused in the 
matrix to properly transform the steel 
into a final hardened martensite state, 
suitable for use as cutting tools. 
1—All high speed steels as cast* 
have approxrimatel the same cellular 
structure 01 whide envelopes and 
no one would attempt using the stee 
‘ tool n this condition. 
This is indicated by the micrograph, 
Fig. 1 ] j casting temperature 
1 grea highly dendritic struc- 
ture will 4 t. This structure which 
is naturall vcak cannot afterwards 
hy obliterated either } heat treat- 
ment or « mechanical working 
of th te The exact chemical 
formul f these carbides are wun- 
know it probably are mixed com- 
plex tunastides and carbides of tro 
chromiw / madium. 
2—This 1s true The high speed 


ngot is first annealed primarily to 


: 

ssist in modifying the cellular struc- 
; ° , ‘ sd 

fure and ft , nove mfternal strays. 
The a rmerly was superintendent 
tric furnaces, U. S. High Speed Steel & 

Tool Corp., Troy, N. Y. 

No 1 


Detroit Twist Drill Co., Detroit 





by a Metallurgist Familiar with the Processes 


BY J. M. QUINN 








and rcauc- 


1 hr 


hy 
tlon 


effect of hammering 
breaks up the 
distributing the carbide 
the 


Fig. 2 indicates 


coarse structure, 


refining and 
and tungstide particles tl 


steel, 1s 


} - y 
troughout 


mass of thi 


Unless the carbides are thoroughly 


dissolved and transfused, such a steel 


would chip out and disintegrate, due to 
the localized and interspersed plates of 
carbide. It, therefore, has been necessary 


in such steel to reduce the _ structural 


forms of the castings by physical dis 


tortion, and heat treatments. Such 
treatments’ like forging, rolling and 
hammering with intermediate steps of 


annealing, break down and lay the crys- 


talline formation so that the final bars 
of metal have a more or less fibrous 
silky texture. 


3—The 


with ordinary high 


source of trouble 
speed stecl wh 


cutters, hobs, 


chief 
large milling 
ctc., * which receive as much 
work as say a lathe twist drill, is 
found to be due to th 
laminated carbide lines 


making 
cannot 


invariably 


presence oy 


These carbide lines which are forged 
out and clongated seareqgates formed 
from the melt, are most dificult to 
climt fe ra f ) 


Even in this form articles made from 
the metal must be given heat treatments 
or tempering to bring them up to the 
degree of hardness, to serve as 


The 


true 


pre yper 


cutting tools structure is one which 


lacks 


of uniform character, as 


entirely crystalline formatio1 


any such stru 


ture is dependent upon the breaking and 
' 


distortion of the actual crvstalline forms 


of the alloy As is well known the sep 
aration of the carbides and other crvs 
talline forms in such a cooled alloy is 


termed ingotism 


It is 


process to produce a 


one of the objects of the present 
I 

speed steel, 

the 


such as car 


high 


having in mind the dissolution* of 


elements, 


retractory 


which are 


highly 


bides rmed during the fu 


sion of the metals. It also is the object 


to secure a mort admixture to 


perfect 


produce a steel which when poured re 
quires no physical treatment such as 


forging, etc. to place its crystalline forms 


into the desirable martensite’ form of 
structure: in fact, no treatment other 
than such final heat treatments or tem- 


* The Vanufactur 
Steel. by Andrew and 


and Working of High 
(,reen 


1. 


Speed 








> 
5 





pering as is given finished 


tools. 


bides in this steel has 


attained even by the cast hod* as 
indicated by Figs. 3 to 6. However 
a beiter structure and mixtur f the 
alloys is usually obtained with th 
cast method than with 4 high 
speed steels made b ther pr CSSCE 
5—The martensitt structure ts 
only obtained by heat treatment and 
is desired by all high speed steel tool 
makers 
In the making of high speed steels 


it has been customary to employ a sub 
stantially pure iron or steel base having 
a definite The pro 


duction of this steel, therefore, has been 


carbon content 


attended with high cost and many 
ures due to 


fail 
° a 

impurities’ and 

contaminating elements both in the iron 


inherent 


base and in the alloying elements in 
troduced. A high speed steel scrap can 
be used and a resultant analysis secured 


with a higher content of carbon. silicon 


and manganese, than is shown in the 
ordinary high speed steel’ made under 
the most favorable conditions with ma- 
terial of purity 
o This statement is contradi 
ory as a substantially pure iron op 
steel base would not contain con- 
taminating clements. The amount of 
impurities in ferroalloys is within 
reasonable control and is usually on! 
1 matter of purchasing alloys of an 
malysis which will meet require- 
micnis 
ae ] peed 
y ‘ f 1 yr ti 
usual high speed nd 
4}, ( mri , ¢ ‘ 
contents re ! na } 
usual specificat if ots 
Advantage is taken of the peculiar 


characteristics of certain of the 


by introducing in 


elements, 
defi 


conjunction with 


the total content 
nite increments, and 


other of the alloying mater als There 


by pr ducing comple x or < ympound car- 
bides in a form which is really 
+h 


or the 


lation 


clements 


an alloy 


carbides, and a compatible corre- 


with allovs oft +h, tric metallic 


thus securing the desired end 


The Pronerties « High Speed Steel. by G J 
Horwitz. This paper was presented before the 
New York section of the American Steel Treaters’ 
societv, June 20, 1919, and includes the 
graphs shown in Figs. 3 to 6 


micro 















It has been found that desired results 


in be secured even with considerabl 

I ti the content of tungsten, ca! 
0 vanadium, manganese and chro 
nium in the production of this high 
peed steel and that the contents of 


these elements may be further varied by 
ising molybdenum, zirconium or uran- 
ium. For example an alloy having the 
1 


Nowing analysis has the desired prop 


rites for this high speed steel: 


Carhor 0.70 
Va canesc O50 
\ imnadiun 0.75 
Chrot on 4.00 
Pungste 18.50 
Variations in the content of tungsten, 
, - inese or chro um or 
‘ trodiuectiot ot other elements have 


f course, a distinct influence, although 
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slowly cooled down. 





‘aiment, / RFOMNMs With the foregoi! 













whon. *However. sary to help deoxidiz 


n in the absence would indicate poor 
raise the tem- tions, or oxides in 
mipering r a the final carbon in 
il the presence stecl is intention ully 
1ses the second- in regular high spee 
¢ by nuont I ut in I. 


tite tungs- 


an extent that 1 


ing conditions, that 
mately 200 pounds of 


scrap, with 100 pounds 


expensive to an analysis quite diffe: 
all ike fer- ther content of 250 pounds 
d the oxidation illustrates the buildis 
vc ferrochrome bon, silico ind 


ng elements ire i 
. ] , 1 ] ‘ 
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} 1 
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planation in mind, the 


give an illustration under 
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presence of ferrotitanium. An imme- 
diate reaction occurs with a rise of tem- 
perature which is increased beyond the 
normal rise resulting from adding the 
titanium. Of course, it is understood 
that the initial charge of iron, tungsten 
and molybdenum is covered with a suit- 
able slag-making material of lime, etc. 
intro- 
and a 


After the ferrotitanium has been 
duced the metal is slagged off”, 
content of lime, etc., added. 

12—After all these metallic de- 


had been added a good slag 


new 


oxidizers 
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and in finds 


The aluminum in 


combines 
its way to the 
the combination acting almost as a ther- 
liquidity, and 


ese in part part 


slag. 
mite producing great 


through its deoxidizing action, permits 
an immediate and perfect union of the 
After the 


mixture is completely cleared of reac- 


various metals of the alloy. 


tion a content of approximately 10 
added 


in the pres 
content of titanium. 


pounds of vanadium 
ence of a further 
This produces a quick deoxidization and 


purification, and the titanium materially 


15 


It may be noted that the full content 
of vanadium is introduced in two stages, 
immediately after the tungsten has been 
alloyed, and again in conjunction with 
The intro- 
two the 


titanium. titanium also is 


duced in notably with 
chromium and with the last addition of 


This aids in the production 


stages, 


vanadium. 
of the various composite carbides as well 
as in the absorption of the chromium, 
vanadium and tungsten Little or no 
the final analysis of 


that a 


titanium shows in 


the steel. It may also be noted 











Effect of Heat Treatment on Tool Steel 


> , : . 
) l ct Liins¢ ‘ed if 1500 
! ,. 
l a and mr ¢ led show- 
y ’ 
wse, cellular structure Fig 
»? Pe ‘ +- 
Righ 1 nnn 1 at 1350 degrees 
ca ' 
and fur ‘ led The 
’ 
we igs finer that tha f fig 
ai | 
still cellular. 
: j 
§ hii 1 tee 
>.U/ per cent rom 150 py 
and orti nity pic 
~ P , 
S ff fap) ed 1800 
’ 
fea na Mu cd 
; } ij j 
rhides | 6 j 
>: , . 
1350 ourecs / wr. 
a thes is itched 
from 2300 degrees Ilahr. 
acture s martensti lurk) 
ist ( ! ) i Wi 


7 Ly = - 2 . - 
double carbide eutecti 











should be obtained provided reason- 
thle skill 
with the 

nditions 


and care had been taken 
operation. 
attained, there does 
not scem to be any reason for re- 

ving a good slag and exposing a 

idily oxidized 
phere at a time 
vell deoxidized. 
After the mixture with its chromium 
d titanium has been thoroughly mixed, 


. 
metal to the atmos 


when it should be 


manganese is added in the 
This 
the 


teel, the silicon reducing the basic ma- 


content of 


resence of silicon and aluminum. 


roughly cleanses or scavenges 


rials or impurities, while the mangan- 


aids the absorption of the vanadium in 
the 


rise of temperature 


steel. There is, of course, a sharp 


following this in- 
as soon as this subsides, 
the 


introducing 


troduction, and 


a further reaction is given to now 
what 


might be termed a thermite purifier, con- 


alloyed materials by 


sisting of silicon of calcium, manganese, 


silicon and aluminum”. The metal after 


remaining at a high heat for a short 
period is slagged off and poured. 
13—U sing large quantities of metal- 
lic deoxidizers will cause excessive 


shrinkage in the 
ingot, and thi 
good produ s 


final cast tool or 


steel will 


not be a 


carbon is built up 


the 
introduced, all of 


working content of 


in the furnace as various elements 


are which contain 


varying contents of carbon. To insure 


the maximum carbon content, pure car- 
may 
up to approximately 
9.4 to 5.9 pounds of carbon. It also will 
that the manganese 


content of the metal is increased by in- 


bon is added to such an extent as 


bring the content 


be obvious normal 


troducing manganese in the presence of 


silicon and aluminum, thus taking ad- 
vantage of its solvent and deoxidizing 
attributes, its ability to form carbide, 
and its peculiar ability to aid in the al- 
loying of tungsten and other 


metals pos~ 
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sessing comparatively high melting pomt ition ot analysis in different parts of 

This steel made as described has un the same casting and loss of expensive 
usual characteristic It may be poured § alloying metals used Thus for vana 
and cast from the furnace and will fill dium, ordinarily a loss of 50 per cent™ 
the molds perfectly even to intricate pat and upward occurs, whereas by this 


terns of cutting tools, and only requires 


and heat temper 30 per cent which effects 


ing to provide the 
The 


form i melt ts 


grinding treatment or 


grade cut ing in this material 
lM ° . . oto 


ag 


highest 


ting tools microstructure 


the martensit« important because alloy 


14—Final structure of the steel di S 


expensive at best and a high percent 


pend ; , reat extent upon heat age of loss increases the cost of the re 
Seaton ain the steel 111 hial mainder. Furthermore these figures are 


speed steel has a martensitic structw iffected by the amount of metal lost 


: — 1 . . , ; 
carbides substantially in solution, risers, so that it 1s desirable to reduce 


followed by another as much as possible. 


The 


manufacture relates to the production ot IS 


proc dure 


cthods f d rida 


castings especially for milling cutters. fio we not the desired effect and 


the loss can be between 20 to 
a decided Sav- 
Again, 
castings from 


1 
steel 
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The tools may be 








fluidity when poured 
0.015 





cast within inch of surfaces, e1 





abling finishing to be done by grinding 





with a large saving in the labor cost 






They also can be heat tre ted 






ng to usual practice 





The melt" is made up of it t 





, 
desired manner s¢ 
These 


temper 


and chromium in at 





as to secure complete alloying 





materials melted, and the 


are 





much higher than _ the 
The high 
continued for 30 


ature is raised 





melting point 


temperature 1s 






minutes or morse \ 


scavenging deoxidizing mix 





quantity of 






ture contains all of the silicor 


some ofr 





titanium, vanadium, manganese. alu 





minum, etc. as desired Alloving meta! 
such as cobalt, zirconium molyb 
denum uranium, etc whicl ther 

















Ferrovanadium 





Charge and Additions for Cast High Speed Steel 


Carbor Manganese Silic anadium { ymium Tungster 
Commodities Pounds Pet Per Per Per Per Per 
added nt Lbs cent Lbs. cent Lt cent Lbs cent Lbs cent Lbs 
Charge of iron and scrap 
High speed steel scrap 200 0.7 $ 0.54 1.0 0.31 ( 24 0.5 4.0 Q 18.5 37 
Iron or steel scrap.. 100 0 ( 4 4 0.09 
[TOR SCTAD ccccces ; ) 12 34 0.9 $ 
Alloy addition with iron and scrap 
Ferrotungsten . l 1.4 60 8 6 














Ferrochromium ; 0.5 60.04 25.2 
Silicon, aluminum, | 
manganese flux | Q a 
j 
First preliminary total 0.€ ; 0.8 1¢ 
irbon additions 
Second preliminary total 
Alloy additions after melting 
Ferrovanadium ; 
Ferrochromium .. : ¢ ¢ 
Third addition of alloys 
‘err vanadium . 
Final total with 1 allowatr { 7 1.46 Q4 12 P 
Deducting final analysis desired { g 
| ¢ excess of elements for | Se | , ‘ 
reamers, countersinks, bar stock tor uUnNUSU reatment is necessar wise would be volatilized or oxidiz 
‘ 1 ss. 1 > J } t , 4 I, vid / a ; * . ‘ 
lathe tools, mills, ete., which will — be high 1 steel shou pourca and lost can now be added he vy 
tough, homogeneous, free from blow to ft rm castt ium used at this time is for scavengi1 
’ : ~h f fa toh 1 + f 1 
holes, gases and other impurities to sucl 16 ru f hig f d not tor allovine as alloving var 
an extent as to be adapted lor use alter DU pe f romo m is added later so as not to } 
finishing and heat treatment, without iy rdded ha ed I ordinary practice he n 
the necessity ot! rolling, torging or han t] Purna Pract t] | it? vould now kept the rnace 
mering By ] process it 1S poss )] F im { hor tin 1 , cac 
to product a wide rang nf all eel 0 7 r old, but t ‘ tistact 
in the torm ot istings at a great savy added py f orm cast to ( vot st 
ing n cost as well as mprovement 4 ” Suita ¢ SIs ] ere 
quality, especially in semi and regular By this process, day to day results rr rolled, and anneale« nd finally n 
pt I t 
high speed steels, as compar: vith t I 1 comme il foundry producing chined to tools at ¢ erable « 
best forged, rolled or hammered steels form tools such as milling cutters. etc ens For cast tools or | r 
now on the market 1 sand molds, show ver 9O per cent Ing Stock ,; ul em t 
The ordinary avenging treatment 1 ble castings, with 30 per cent or less sary to it oxides ses a 
} 11] ) ~ 
with silicon, manganes etce., for re- for heads as com d with ordinar ¢ my] 
moving impurities in the electric fur- = ct oundry practice using a head equal 1; , 
nace just before pouring neitective t rreater thar e casting, and hav ) Lt by v4 il 
This is evidenced by the ikness a g a much lower percentage of good phi 1 f p] s ft t/ é 
lack of uniformity of the castings d castings In many castings risers ar ments l t oe nsidered 
to blow holes, slag, ( irbo other I ao iwav with ¢€ tirely This process t auru thre fp CC , enterin 
purities, and crystallization due to rapid enables these results to be obtained bv the reactions except to a small d 
solidification found in cast steel tools pre ducing 1 tough, dense and homo gre: However. other ovrides like tr 
ordinarily produced. Also there is vari geneous steel when set and of extreme oxide, and also gases are in the 1 
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for elimination. 
18—Some of these ferroalloys 
colbalt and molybdenum are prefe) 


ably added with the scrap charge. 


like 


When there are proper furnace con 
ditions, a small quantity of these al- 

loys is lost by oxidation 

After the last mentioned, alloys such 
as cobalt, etc., are added, oxidation of 
the alloys is prevented by another 
treatment with the same mixture, at the 
same time holding the temperature of 
the metal high during 30 minutes or 
more. The temperature is now dropped 
and a charge similar to that before used 
is added, except that it is somewhat less 
and contains 


* amount- 


than one-hali as much 
Tantalum 
ing to a certain percentage of the melt 
preferably is added to this charge. These 


° 1 
some iron” scale 


additions are in packages tied to iron 
rods so as to be inserted by the melter 
at the bottom of the electric furnace 
The metal immediately becomes more 
fluid and quiets down as the heat™ is 
again raised to a high point and main 
tained for 10 minutes Alloving vana 
dium can now be added, with only an 
allowance for loss as stated of 20 to 30 
per cent” at the same time maintain- 


' 


ing say a slightly lower temperature 


for about 10 minutes 


19—Dropping the temperature dur- 
ing deoxidation with ferroalloys 1s 
good practice but why anyone wants 
to add cven a small quantity of tron 
oxide, at a time when the metal ts 
nearly free of oxides ts beyond the 

: ee Fates 
writers unde maimg of metaiiurgy. 


20—Tantalum is an expensive deoxt- 


liser and probably cheaper alloys will 
j oe ei 
i t] wor equally as well. Dr. 
“ae 
J ( Vidvale St & Ord 
na ( says that from its postition 
es 
in the periodi le, tantalum might 
j Rostod "ao = 
e exp show effects similar 1 
Y f mM) 
; 
21 / ; “ meta 
Wits . practs ; 
, }; 4a 
i fi? i ; 
, j 
»> J 
— = t/ 
? had } cuit ple 


The bath should now be quiet and 


ppears to be free of impurities but 
such is not the case, as has been found 
from experience The addition of fur- 
ther scavenging materials at this time 
would have some effect but the chemical 
action alone wil] not completely clear a 
vath of this character at this high tem- 
perature without the risk of removing 
some of the valuable alloying metals 
desired in the final analysis. A violent, 
almost explosive action is required™ 
which acts mechanically as well as 
residuc oO! 


chemically to expel! — the 


oxides, occluded gases, slag, fragments 
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of brick from the furnace lining (which 
sometimes adhere to the side of the fur- 
nace below the surface of the bath), sul- 
phur and phosphorus. The treatment at 
this time also has the function of in- 
creasing the fluidity of the bath and 
must be of such character as not to in- 
troduce objectionable matters into the 


metal. 


not agree, as other means of agita 

: 
tion undoubtedly are just as good 
such as gentle stirring of the bath 


with a steel bar at certawm intervals 


After holding the temperature high, a 
mixture of alloys of silicon, manganese, 
aluminum, titanium, and magnesium, is 
added together with a small percentage 
of iron oxide.* This mixture being 
composed partly of finely powdered al 
loys and partly of lumps, and varying 
in composition according to necessity 
and the analysis. As a_ general rule 
about 50 per cent will be lumps of about 
the size of nuts, and the metallic alu 
minum will be in small lumps. The ac- 
tion of this mixture of lumps and 
powder may perhaps be explained by 
assuming that as soon as the covering 
of the package is consumed the powder 
goes off, first with a comparatively vio- 
lent reaction, which is immediately fol- 
lowed by the larger reaction due to the 
mass of lumps. The reaction results in 
what is practically an explosion at the 
bottom of the furnace, which not only 
violently disturbs the bath causing oc- 
cluded gases to pass out, but also 
carries away any solid impurities and 
thoroughly mixes the entire bath. Here- 
tofore in high speed steel it has been 
difficult to obtain large castings of uni- 
different 
tungsten, 


form analysis owing to the 

specific gravities of Iron, 

chromium and vanadium But after 

this explosive scavenging action, there is 
a ; 


not only a substantial freedom from sul 


phur, phosphorus, oxides, gases, slag 

her impurities, but also a com- 
plete formation into a homogeneous al 
lov If an electric furnace is being used 
the metal now can be poured from the 


furnace and is ready for the molds 


24—-One of tl fF all steel 
makers is to free the metal fron 
( ride § hy the oo i of the Operattor 
et iron oxide again is added Troy 
oxide ts on ' most iniuriou 


The molds are so made that the sur 
faces are cast within 0.015 inch of the 
finished tool and in most instances only 
requiring to be finished by sand blast 
Where cutting 
surfaces are to be ground to finish, it 


ing, or light grinding 


is preferable to allow somewhat more 
than 0.015 inch extra. As above stated 


in many instances risers are omitted en- 


tirely where perore they were unl 
versally required. The heads are made 
small because the metal in setting in 
the mold has an unusually prolonged 
period of solidification or semisolidifi 
cation, without forming pipes and with 
out shrinkage. The fractures” are char- 
acteristically different in both color and 
texture and the steel seems to have a 
steels, 


fineness and fiber unlike other 


either cast or forged which have a 


similar analysis \ peculiar herring 


hone formation has frequently been ob 
served which is quite distinct from any 
thing before observed in cast steels 
Little or no variation occurs between 
the outer and the interior structure of 
the casting nor is there variation in the 
cutting efficiency between material at 
the outside of the casting and that at 
the interior. The metal, when poured, 
seemingly is wholly free of impurities 
25—This is not correct, as all high 
speed steels as cast have the same 
appearance no matter by what meth- 
od they are made The cast meth 
od high speed steel is not at all fi 
brous, but granular, and is one of the 
differences between cast and forged 
high speed steels 
Castings of high speed steel for cut 
ting tools are annealed, rough ground to 
size after being bored for the arbor, heat 
treated, hardened, et: according to 
standard practice \ further advantage 
of the process is that uniformity of an- 
alysis is obtained and a high durability, 
toughness and longevity These ordi 
nary high speed steels will sometimes 
show surface checks t ground at to 
high a temperature, but steel made by 
this process does not show such effect 
even at red heat caused by grinding 
Considerable loss occurs in heat treat 
ing forged steels due to cracks caused 


by strains which do not occur with this 


AY sic cule cl ‘ ‘ eater 


te ndency to check. 





Issue Corrosion Report 


he American Society { Steel 


| Cleveland, has issued a re- 


reating, 
int of the paper on corrosion in mine 


waters, presented before the Pittsburgh 


chapter of the society by Robert J. An- 
derson and George M. Enos, both of the 
[ S. bureau of mines, Pittsburgh §sta- 

m. This paper discusses the prob 
lem of corrosion in a_ general way, 


< specially as applic d to the corrosion 
metals and alloys in mine waters 

Controlling interest in the Phenix 

Brass Foundry, Phenix, R. I., 


held by H. J. 
been bought by Messrs. James and Mor 


formerly 


Finnigan, president, has 


gan. 





Bill Makes the Cup, Saucer and Spoon 
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flopped, 
some ran out and others simply were 


jay. Some dropped, some 


vasters. In the glow of pride I ex- 


when finally I succeeded 
I wouldn't have 
She 


throne in 


perienced 

making a good one 
alled 
vas. still 


days, 


Queen Victoria my aunt. 


the 


perched on 


those hence the allusion. 


“I filed the casting and polished it 
ind examined it lovingly a hundred 
times a day and for the first time 
life that the story of 


e Golden Calf probably 


my realized 


was true. 


feeling of re- 


the 


[ experienced a lively 


gret because I had not power to 


oll the centuries back and show these 
misguided people something really 

vorthy of their attention. 
“With the reckless abandon which char 
=e res —; ——t 





APPEARS 


G 4—THI DRAG AS 1] 
AFTER THE COP! HEEK AND PAI 
reRNS HAV! BEEN REMOVED 
cs \ ing i ccrtal ig¢ | 
sented he tre ¢ > the young 
unde whose cl ns | was for the 
in re i wil c ind abject slave 
Monte Cristo rising at the end ot 
Il i lis protus ( ha and 
kers and p claiming t all a d sun 
that t world was s, had nothing 
me at the moment presentation 
‘ young lady Ss peech ¢ acceptance 
de me realize vividly how the same 
tu te hero felt at the clos of Act 
vhen he found himself incarcerated in 
vile dungeon deep in the bowels 


but 


said she, 


make th spoon 


arate so that it might be laid prox rly 


Saucer 
The love of a man for a maid is a 
derful thing—I have loved dozens 
vy and 1 groups—but there is a 
t and my affection for that young 
died right ther« Kinda cute, but 
r quoth she. Bah! 
‘However my disease was not fatal. 


got myself another girl and she 
For sake 
said, “I interested in 
ly youthful philandering. I asked you 


“Oh! heaven's forget it.” 


atte not your 


plain, 1 question, to wit: If you 


had 


Civil 


made one of these 


castings. 
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tell me how made 
it, go ahead, otherwise good night!” 
“Well,” said Bill, “I'll tell you. 
a rather difficult 
cially in terms within your limited com- 
I'll tell what I'll do. 
I'll make one at the shop tomorrow and 
take a series of pictures to 
the I'll the prints 
over in a few days and between the pic- 


If you want to you 


It is 


job to describe espe- 


prehension. you 


illustrate 


various steps. bring 


tures and the description you probably 
will gain a fairly accurate idea of the 
method.” 

He brought the pictures over to the 
house last night and furnished the fol 
lowing information. He also borrowed 
a cup, saucer and spoon from the lady 


ot the house and with a horny fore- 


finger indicated where the various part- 


ings were made. 


“On account of the thin metal sec 
tion it is absolutely essential that the 
flask pins nt closely al d accurately 
in the guides Phe mold is made in 
a good grade or 1! sand sin lat to 
that usually ( ploved o1 rass or 
stove pl n It 1s I Ss y|e to make 
the mold in a two-part flask by utiliz- 
ing the bottom d for a third part, 
but a reg three-part flask is more 
convenient I } da spe little flas! 
made in the pattern shop for the 
purposs Fine s | is ecessary to 
] oducs a th sur e @ the cast 
meg t obvi t< part g ( nar? S ind 
iiso to furnish the required strength 

» the three drawbacks so that they 
nay b handled with comparativ 
Satety Eve 1 let the most tavor 
able conditions, a light, deft touch is 
required tor this latter feature, a toucl 
th t ¢ S acqu d ait considerable 


yee 
the back of the spoon and the inside 
surface of the cup. The other is in 
two parts onthe outside of the cup 
and is designed to facilitate the re- 
noval of the cup handle from the 


mold The sand in_ the mold is 


rammed to a fair degree of density, 


but not hard. This is a rather dif 
ficult point of information to conve) 
to a person who has had no actual 
experience in ramming sand. I[ might 
say that the sand is rammed in the 


manner practiced in hollow ware shops. 


Perhaps a better definition would be 


to say that the sand is rammed just 


hard to hold its shape 


the mold 


and atter 


sufficiently 

the 
formative 

the 


during manipulation of 


in the stages 
while 
The 


formation of 


ward mold is filling with 
various successive 


the mold 
in the accompanying illustrations. 


Iron steps in 
shown 
They 


and 


the are 


may not be quite as complete 


motion film, 


the 


illuminating as a slow 


but I think they cover process 
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in a satisfactory manner. Like our 
triend Falstaff describing a certain 
mythical wound, ‘It is not as wide 
as a barn door or as deep as a well, 
but it will serve.’ 

“In foundry parlance the mold is 
rolled over twice. This is not strictly 


accurate since only one part of the 
mold is rolled’ twice The cop s 


rammed first and rolled over, th« 


and drag are rammed on top of the 
cope and then the three parts art 
rolled over together, thus bringing 
the cope back to its proper pos 
tion on top. 

“The saucer is placed concave side 


down in the center of the rollover 





board as shown in Fig. 1. The cope 
part of the flask then is set on and 
| 
| 
\ 
bli SAUCER MOLD I rit OVrl 

( pate pin 1S id) ist on 
the enter of the sauc ~ 

I gate 1s optional It ma be either 
round inch in diameter, or the flat 
wedge gate about 2 inches wide usually 
employed on hollow wat ind stove 
plate. With proper precautions one 
vill distribute the iron and _ afte 
ward break off as cleanly as the oth 
However, under ordinary working « 
ditions, the round gate has a_ tend 
ency either to break I ) the cast 
ing or leave a small stump. Sine: 
the flat gate rarely presents eithe 
of these objectionabl features, S 
preterred by molders working on light 
work. If it is not adjusted properly 
it will create just as mu troubk 
as the round gate and in the same 
manner, but that is true of any step 
in the process that is handled care 
essly or without sufficient skill and 
knowledge. 

“Sand is sieved over. thy pattern 
and banked up around the gate to 
hold it upright in place. The cope 
is filled with sand, rammed, struck 
off flush with the upper edge, fitted 
with a board and rolled over with 
the gate stick still in place. The 
sand joint is brushed clean and 


sprinkled with parting sand The 
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cup and spoon are placed 1 posi 
tion on the saucer followed by the 
cheek part of the flask as shown in 
Fig 2. Sieved sand is tucked with 
the ingers into the acute angle be 
tween the rounded lower part ol 


outside ol tiv cup and the Sauce! 


[The remainder of the space between 


the outside o! the cup and the flask 
then is rammed full of sand and 
struck off flush with the upper edge 
of the flask. If the cup is not as 


flask, a parting will be 


leer +} 
~aceep as tine 


made from the edge of the flask down 
to the rim « the cup and, ot cours¢ 
if the cup is deeper than the flask 
the parting line will run down from 
the rim of the cup to the edge ot 
the flask 

“After the general parting is mad 
in the form of a flat. surtacs two 
points are treated in a special man 
net \ small mound of sand is built 
vith the fingers on the under side 
of the spoon handle, and a_ hollow 
is scooped around the handle of the 
cup. This step is shown in Fig. 3 
“One or two nails are driven in the 
small mound of sand under the han 
dle to reinforce it and insure that 
t will /Jift at oa later stage at the 
rroceeding. The surface of the hol 
A around the handle is covered with 


sand or any other part 


full 


wet parting 


One-half is 


ing medium packed 
of sand and a vertical parting 1s made 


along the center line of the handle 
hoth inside and = outside This sur 
face is covered with wet parting sand 


the half of the 


packed 


and then 


hollow is 


remaining 
full of sand 
] 


upper surface is slicked flush wit 
the rim of the cup and the face of 
( flat parting made at the ti! 


‘At this stage many molders pro 
vide some means for handling the tw 
lf drawbacks later. Pieces of ca 

, ‘ ae 
Oard OT { usually ire ploved, 


lin where the edge « the t ‘ 
} ¢ ‘ ‘ ] 

es with ( S © p | 

e rema thine t tin me 
} 

not co! to ft ( S Te oO thre mase 
' 
| the d ) ~ | uv ) 


WHAT Al//E You 
Buitd 


~~, PAHERE A 


* 100 TON 





AROUND 
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FIG. 6—-DRAG SIDE OF CHEEK MOLD 
eTs the entire Surtac¢ that 1S all 
that is required. Of course a due 
regard for the proprieties and_ the 
pride any craftsman takes in neat 
ippearances will prevent him trom 
employing a great unwieldly piece of 
in for the purpose outlined. Each 
piece of tin is smeared lightly with 
paste on the contact side and pressed 


down gently on its respective half of 


the drawback. However, I dispensed 


vith this precaution and foundthat | 
could slide the drawbacks away easily 
with a double endet 

“We now come to one of the most 
delicate stages in the  performancs 


and 


the 


that is in arranging the sand 


inside of the cup so that the 


spoon may be withdrawn at the 


' ’ 
prope 


between the 


] 


Sand is 
the 


time. packed 


back of 


spoon and the inside su 
tace of the cup and usually it is ad- 
visable to reinforce this delicate body 
t sand with a iew pieces oO vire 
long frPLS ls fron th rat 
tern shop Chis tle bit of sand is 
sponsible fo i il e lost cas 
Ls It 1S ipt t Sag 1iter { sp , 
pattern has é emoved and _ thus 
shut off the cavity destined for t 
eception of the metal t Is 


ble to make it entirely of new sar 


ian sand that asl = te 
sed 
\ flare son rou 
c ~ i 
x] + ‘ ’ 
+ and ter has bee ove 
] + 
. = = >) { 


Is THAT So 


WELL Let 


ME TELL You a) 
SOMETHING 


Q 


4 
wo. 


ENGINE BED ? 





fo 
oD 
ft 
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ing medium, a handful of sieved san 
is placed in the bottom of the cup 
Four spikes are placed upright i 
the sand to serve as litters I Ss 
porting the sand The drag is set 
on and rammed full of sand. Certa 
varieties of sand requiring » ve 
ing, but usually it is advisable to us 
a wire on the drag \ few nt holes 
down into the inside of the cup may 
not be necessary but ertainl the 
vill do no irm 
The drag with the suspended bo 
of sand forming the inside of the 
is litted off and set on the « 
spoon then is removed \ small ops 
ing is cut through the sand remain 
ing in the cup commencing at 
point where the point of the spoor 
comes into contact with the cup in 
extending back approximately , incl 
This opening ts to provide an en 
trance tor the metal. Otherwise al 
the metal to form the spoon would 
ave to enter at the lower opening 
vhere the spoon touches the rim ot! 
the cup. The parting = surface s 
smeared lightly with paste and_ the 
drag is returned to place The pu 
pose ot the paste is to ancho tl 
small body of sand to the arg bod 
forming the interior of the cup 
prevent it from float hen ti 
mold is filled with meta 
“The entire mold the é 
over which brings the cops ck 
ts proper position on top Che mo 
now is complete and it only remains 
to take apart, remove the cup and 
sauce reassemble the mold and pour 
t Che cope vitn « gate still 
act Ss ifted 1 i 1 race ( 
ore oO he re ( | Id i! 
small too sua 1 sma doub 
des ot he rate where mes 
mnitac vit patter r hee 
tt the point o owe 
iy be employed f purpose 
neither of p te. Ly 
rte ) | il! eve h 
t (>) mot ( ‘ cf T 
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enient. The purpose of the slicking 
s to render the edges of the gate 


rm and to prevent the sand from 


shing whik tl meta 1S 


1 il passing 
to the mold. After the sand has 
een slicked and if the occasion seems 


) warrant, swabbed lightly, the wood 


ite is removed 


“The saucer pattern is lifted away 
om the cheek. This may be accom- 
lished in any one of several ways 


method is op 
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ering the spoon on the inside from 
adhering to it. 

“After the cup has been removed 
the two small drawbacks forming the 
handle are moved forward into posi- 


tion and the 


feather edge that was 
cut away is made up again The 
cheek is replaced, followed by the cope 
and after a weight has been placed 

| ' ar ae 


; 
on top or the moid it is eaqdy TO! 


the metal Needless to say only the 


sent a perfectly smooth appearance. 
The objection to the meth xd is that 
it is a hazardous 
and may result in loosening some ot 
all of the sand in the cheek 

“I have only one comment to make, 
I said, “and that is you have taken 
as much time and used up as many 


vords to describe the making of a 


toy as many a man has employed in 





ynal It can not be re- 


oved in the usual man 


describing the making 100-ton 
engin | t 
so said B “Well let 
me tell you something 


, 7 . : : “| ‘9 : 
er by inserting a screw young tel I have 
“1 i 1 
spike. In le same- | F ‘ KED FOUNDRY k ‘ CTS known many men who 
hat remot event that a were pr rtect! at hom 
( m ride s blessed piece SS SS a ns = on 100-ton } s who could 
7 
ith long finger nails he t ea i mey 
in insert the points ut f they vi switched 
er the edge at opposit without r half 
nts and lift the saucer 1 dav é 
that mann er H can ind-spo ) 1o i 
» the point of a h piece i l 
} ] ln 
sSnin v trowel yr qaouovite nye ( t iré S 
de or eve! the heel ng too il vords 
mall let mma 1 ' 1 
1 small er, under thank heavy I ive not 
= a as } nat 
edg ind pu pat vet rrived at the tage 
high enough to exemplified by the meek 
‘ .- noer , 
sp it with his fingers little man who was asked 
’robab! the es boos ne _— i. a 
4 ‘ ‘ uy one 0 1OSsS lOSsey 
ethod is to noist l birds \\ ) i) ire 
; In x nal n ce 1.: 
mp oO clay ad pre aSkKINg qu he 
t against the yttom ever had w ls with his 


iv is lifted the saucer 
, 
come with 1 L hie 
. : 
ther edge iro d_ the 
$ oO tne nal ( \ 
» tc week oe arty 
S vould crumble 
r\ ut prin 
ll to ifto d n OoD- 
tul to cut i £ 
7 +} - 
iTK itl d ig Sal 1 I 
] y 
ve as a guide in ré 
+} + Ince 
ning them o place 
er the pattern is rt 
oved. Some molders, as 


tated previously, favor 
e use of a small piece 


cardboard for 





1) 
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wife. ‘Well,’ he ventured, 








indling the drawback. 
he pieces are placed on the base of 
ie drawback, one piece on each half 
fore the drag is rammed, but by ex- 
ising proper care they are not neces- 
ry. The point of a thin double 
ler is inserted at the back of the 
iwback in the center and one-half 
ntly is pushed to one side. It is 
it about one- 


lf inch [The second half then is 


’ 1 
\ necessary to pusn 


ushed away from the other side. The 
indle then is exposed and the cup 
It is tapped gently 


if 


ay be remove d. 


iring the first part of the lift to 


revent the small body of sand cov- 


hottest kind of iron is fit to pour 
the casting. It must be poured gent- 


ly, otherwise it will rise in the mold 
violently and lift the overhanging cir- 
cle of sand in the cheek. 

“In the interest of smoothness and 
accuracy it might be considered de- 
sirable to attach the two handle draw- 
backs to the cheek after the pattern 
has been removed, instead of sliding 
them forward to their approximately 
correct drag. The 
advantage of this method is that the 


position on the 


joint may be slicked over and in that 
way the face of the casting will pre- 


cautiously looking around, 
‘I have lots of words but 
neve vet a < n¢ to 
ust the No | 
grudg l lad » admit 
“Whatev ilts and 
tailings ) ve 
vo ( ( ( l 
quailty S ) 
good stat it pa 
tient ] sult 
4 
rly ; 
S lent 1 
not t ] t aitt 
culty l ealizing that S 
i result i pt il 
twist of mind, you find 
yourself in the minority often enough 


but I do not think even the most 
hardened character could so far for 
get himself as to claimthat you ever 
ire silent except when you are a y 


Ridenour, Seaver & Kendig, Chamber 
of Commerce building, Pittsburs repre 
sentative of the Industrial Worl Bay 
City, Mich., in connection with th ile 
of cranes in this territory Nave taken 
over the hoisting equipment li manu 


factured by the Clvde Iron Works. D 
luth, Minn., 


etc., for western Pennsylvania. 


including derricks, hoists 

















How and Why in Brass Founding 


By Charles Vickers 








Core Mixtures for Brass 
W heel Cores 


We require a formula for a 
suitable for trolley wheel cores and cores 


for 


mixture 


armature bearings weighing from 


mixture of 


15 to 45 pounds. We use a 

white beach sand and fine molding sand 
bonded with proprietary binders both oil 
and dextrin. We bake the cores in a 


gas-fired oven. 


The following mixture makes a good 


small core and is suitable for the 
purpose outlined: Dry white sharp 
sand, 14 pounds; dry new molding 
sand, 10 pounds; linseed oil or sub- 
stitute, 12 ounces by weight. Mix the 
sands thoroughly, damp with water 
until a little dryer than will be used 
and rub in the oil. Some coremakers 
prefer to determine by experiment 
just how much water the sands will 
require, then in future batches to boil 
the water and mix with the oil, and 
use the mixed oil and water to tem- 
per the sands. This method is sup- 
posed to save oil. \ good rosin sand 


Mix 30 


pounds sharp sand and 10 pounds old 


with 2 


core is made as follows: 


molding sand pounds of pul 


wate! 


that 


verized rosin, then dampen with 


Bake the 


will 


cores at a temperature 
the 


the 


removes 


snioke 


liquity rosin, and 


them from oven when they 
strongly 

Another core mixture is made ot 6 
sand, 4 


old molding sand, 15 parts sharp sand 


and 


parts of new molding parts 


1 part dextrin In drving cores 


two things particularly are required, 
heat and a current of air. With oil 
bonded cores the oil has to be OX! 
dized and the best results will be ob 
tained by changing the air in the oven 
at least once during the drying op- 
eration 


Formula for Alloys To 
Resist Pressure 


Iie desire htam a mixture for an 
ali which 71 istam a hea pressu 
Hi } prepa) 1 mixture as follows 
l cin ; f $5 per nt copper 2 
per ber ce) lead, and 5 per 
cent F é ld 4 (MCE ) phosphor 
copper cach undred pound He find 
that all f the ngs leak 

If the pressure is high it will be 
necessar\ to ust an illoy contaming 
considerably more tin than ounce metal 


which has never been considered a 
pressure-resisting alloy. It will, of 
course, resist moderate pressures, but 
why for such pressures, use so ex- 
pensive an alloy when cheaper alloys 
will do the work just as well? 

The two following alloys are used 


considerably as pressure-resisting met- 


als. As the pressures the castings are 
to resist are not given in the query, 
and we must grope blindly. First 
try the following alloy which is the 
cheaper. Copper 82 per cent, tin 7.5 
per cent, zinc 4.75 per cent, and lead 
5.75 per cent. Should this alloy fail, 


then the following must be used: Cop- 
per 83 per cent, tin 11.5 per cent, zinc 


4 per cent, lead 1.5 per cent. 

The latter alloy is_ rather brittle 
but the grain is made dense by the 
content of tin. S. D. Sleeth of the 
Westinghouse Air Brake Co., should 


be credited with these alloys. 


Handling the Fifty+Fifty 
Copper-Lead Alloy 


Kindly tell us the method for making 


alloys of 50 per cent copper and 50 pe 
cent lead. 

To make an admixture of half lead 
and halt copper; frst melt the copper 
under charcoal, then add the lead and 
get it hot and allow it to remain in 
the furnace for a few minutes It is 


not necessary to pour the castings 
with metal as hot as it comes from 
the furnaces Usually it is permitted 
to cool but it should not be poured at 
too low a temperaturt 

Some makers of this mixture put in 
a piece of roll sulphur, but if vou can 
succeed in making a casting, the lower 
halt of which is not almost pure lead, 
instead of 50-50 mixture, and refrain 


from the use of sulphur, it will be 
idvisabl +, dispens +} . ; 
sulph It may he narked that 
s1 difficult to do this 

The most important thing about this 
halt and half mixture is to be watchful 
nd not get caught selling the castings 
it too low price Do no allow the 
customer to do the figuring is all 
he thinks about is the low price of the 
lead whereas the alloy in. castings 
wil ost as much as &8-10-2, and fre 
quently considerably more; in_ fact 
legions otf brass foundrymen have 
burned the fingers on this” simple 
alloy in more ways than one 


Getting Fine Finish on 
Brass Castings 


making weigh 
100 to 250 pounds each whici 
must have a nice exterior finish, and % 


We 


ing from 


are brass castings 


would like a good mixture of a facin 
We prefer that is easil 
and quickly prepared, and which is drie 
easily with a torch. 


sand. one 


Use an open grade of molding sand 


no finer than an Albany No. 3 grade 
then drying will not be necessary for 
castings of the weight given. After 


the castings to cool in 
cease to be red, 
them 


pouring allow 
the sand 
then 


a spade 


until they 
with 
files, 


out and scrub 


with 


shake 


and coarse, heavy 


and they will have a satisfactory fin 
ish, 
smooth 


Do not attempt to get a ex 


molding sand ot 
the 
interesting 


skin 


phosphorized 


terior by using a 


fine grade, otherwise machinist 


will discover an crop of 


holes when he the 
If the 


the 


cuts away 


metal is heavily 


and proper pouring temperatur¢ 


cannot be judged, use a drv_ sand 
facing as follows: 
No. 3 molding sand (new) 1 irt 
No. 3 molding sand (used) 2 parts 
Add one part of a eood grade ot 
flour to every 20 parts of sand, « 
bond with dextrin in the same propo 
tions is ror cores Pa nt the molds 
with plumbago wash, using a camel's 
hair brush, then run them into th 
oven and dry properly, as the casting 
will be no better than the mold 
The facing given can be used for 
the molds for skin drying, but black- 
1g must not be painted on wet. It 


can be brushed on dry, then polishe 
rhe facings should be mixed in a 
sand mixer to do this properly and 
easily. Prepare these facings _ the 
night before they are to be used 

pat the sand down with the flat 
the shovel, then sprinkle and _ leave 
until the next day. Do not expect 
to do the work too easily or to 
quickly, or the result will be disas 
trous 


Surface Defects Show in 
Manganese Bronze 


We are 1 in nanganese bronze pr 
pellers but i diff ting a smoot 
urface on th les which cor ly ) 
and fa f P $/ cvith il Tiau’'s C/ur 
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method is to pour them on the hub using 
large sprues to prevent shrinkage, and 
we take off vents from the blades to 
carry away the gases from the mold. 
While we have never lost a casting using 
this method we are not satisfied with 
the surface obtained, and desire to knox 
if by gating the castings differently bet- 
ter results could be obtained? Also we de- 
sire to make a tougher manganese bronze 
and want to know if adding tron to 
aluminum bronze would give us what 
we want? 

When manganese bronze is drop-gated, 
better results are obtained. That is. 
the dross is controlled when a basin is 
placed over the sprue and the mouth of 
the latter is plugged by an iron handled 
stopper which is lifted after the basin has 
been filled with bronze. It is necessary 
to keep the basin filled with metal until 
the mold is full. This method of gating 
is illustrated in the May 1, 1923 issue 
of Tue Founpry, page 364. 

While castings are made of manganese 
bronze by drop-gating them, as it is 
sometimes necessary to do so, the best 
way of running this alloy is to flow it 
into the mold at the lowest point in 
order that it may rise gradually, and thus 
avoid all agitation. It is the agitation 
of the metal that produces dross, although 
less is produced in the absence of air as 
in the method suggested above. To run 
a propeller from the lowest point the 
gates would require to be placed on the 
blades, with a heavy riser on the hub, 
and propellers of two, three and four 
blades are so cast, both small and up to 
several feet in diameter. On a heavy hub 
it is customary to pump the riser and 
fill up with fresh metal. If this method 
of gating is used there should be no 
difficulty getting clean castings. 

The addition of iron strengthens alu- 
minum bronze, but the alloy would be 
difficult to run into propellers, and only 
those with special knowledge of the alloy 


would be successful. 


Scrap Copper Introduces 
Iron in Mixture 


We desire to learn why copper is hard 
to cut when the mixture consists uf ccp- 
per 65 per cent; red copper 37 per cent, 
lead 1.5 per cent, and tin 1.5 per cent. 
The metal appears to be full of hard 
spots the size of pin heads and which 
look like little balls. 

The reason the copper is hard to cut 
is that the little hard spots are iron. 
Iron balls up in this way in copper 
because the iron contains carbon; in 
fact, is steel, or it may be cast iron, 
depending upon the amount of car- 
bon present. The secret of the mat- 
ter is that iron has a strong affinity 
for carbon when combined while it is 
neutral as far as copper is concerned, 


THE FOUNDRY 


for copper is not attracted by carbon. 
So the iron and carbon being united 
will have nothing to do with the cop- 
per, and iron and carbon, as is wel! 
known form a hard substance. 

The remedy is to use copper that 
contains no iron. You must be using 
65 per cent of scrap copper and that 
is how the iron is introduced. The 
To get 


easily, use 


red copper, we take it, is ingot. 
castings that will machine 
all red copper, that is ingot. If the 
castings are priced so low that scrap 
must be used, the price is too low. 
Charge the cost of new copper, add 
to it about 15 cents a pound for the 
cost of making the castings, and allow 
a profit. That price will be low 
enough. 


Alloying Aluminum 


We have orders for aluminum alloy 
castings of a special formula containing 
manganese and magnesium, and we wish 
your advice regarding the most practical 
manner of adding these metals, so the de- 
sired results can be obtained, both as to 
appearance of the 
strength. We also would like to know 
kow much magnesium to add to alu- 


castings and their 


minum to obtain a tensile strength of 
30,000 pounds per square inch, and what 
clongation could be expected with this 
tensile strength? 

The most practical way of adding 
manganese to aluminum is in the form 
of an alloy of the two metals, which 
contains approximately 25 per cent of 
manganese. This alloy is commer- 
cially obtainable and firms handling 
it are noted in the advertising pages 
of THe Founpry. Magnesium is added 
to aluminum in the metalic form, in 
the same manner as adding a piece of 
zinc, for instance. The solemn cere- 


mony of tying it to an iron bar “to 


plung it to the bottom,” etce., is 


usually dispensed with by practical 
men, either when alloying it to copper 
or aluminum. 
Magnalium js an aluminum-magne- 
sium alloy containing about 5 per cent 
However, its tensile 


30,000 


magnesium. 
strength is not pounds per 
square inch, but around 22,000 pounds 
with 4 per cent elongation. It must 
be poured as cool as possible. An al- 
loy of aluminum 92.50 per cent; mag 
nesium 1.50 per cent; nickel 2 per cent; 
copper 4 per cent is credited with a 
tensile strength of 30,000 pounds per 
square inch and an clongation of 2 per 
cent. 

If a specification of 30,000 pounds 
per square inch has to be met, we 
would suggest the following alloy: 
Aluminum, 87.50 per cent; iron, 1.50 
per cent; copper, 3 per cent; zinc, 8 
per cent, which has 33,000 pounds per 


23 
square inch tensile strength, but about 
the same elongation as No. 12 alloy 
If it is necessary to use magnesium, 
replace the zinc with 2 per cent mag- 
nesium. The manganese-aluminum al- 
loys will not have 30,000 pounds per 
square inch tensile strength, but the 
elongation is high. 


Cast Iron Around Bronze 

We have a number of phosphor bronze 
bushings 13 inches long, 3 inches in di- 
ameter, with S-inch metal thickness, 
which we want to use as bushings for 
the hub of a pulley. To get an immov- 
able fit it ts necessary to cast the iron 
around the bushings. We find the bronze 
melts and sags an inch or more and the 
metal soaks into the core used to plug 
the hole in the bushing. The pulley 
casting weighs 250 pounds and has a 
web center with a heavy hub. Can you 
suggest any way of casting the iron 
around the bronze? 

If the bronze bushing can be cooled 
so it will not melt, the iron can be 
cast around it. This could be done 
by water cooling. If a wrought iron 
pipe is fitted into the hole in the 
bushing so as to contact well with 
the same throughout its length and 
the pipe connections are made to ex- 
flask, water 
be run through until the iron is cooled. 
Cast iron cannon several 
hundred thousand pounds were at one 
time cast with cores cooled in this 
manner. It would be 


tend outside the could 


weighing 


necessary to 
have tight strong joints in the pipe 
water in the 
mold would be disastrous. 

When the hole in the core is filled 
with molding sand and_ the 


line, as a leakage of 


entire 
bushing is covered with sand, it is 
insulated against escape of heat. There- 
fore, as the bronze melts under the 
temperature of the molten iron, it is 
inevitable the bushing will melt when 
the iron is poured in unless precau- 
tions are taken to prevent it. The 
outside of the should be 
roughened so the iron will take hold, 
and even if melted will be held firmly. 

A method that carries no element 


bushing 


of danger is to cool the bronze bush- 
ing by the use of graphitic carbon. 
This carbon is soft and cuts freely and 
can be obtained in round rods of 
varying sizes. Should a piece of the 
size to fit the hole in the bushing be 
selected, it could be passed through 
and be allowed to stick up through the 
cope. This carbon rod will conduct 
the heat away from the bronze rapidly 
enough to prevent its melting, which 
is all that is required. A _ rod of 
copper might possibly answer, but it 
would have to be coated to prevent 
it sticking in the bushing 
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Melt with Two Cupolas Into Common Hearth—New Electric Furnace 
Has Two Melting Chambers with but One Top—-Causes of Defects 
Pointed Out and Improvement of the Metal Shown 


HILE 


ray iron 


both overhead 


1 . 
roor space 


arrival opposit 
he doot sill 
aring 


mixtures tor 


1 


under cove! ana 


lin 
cine 


sprue and 


run up 


| ~*~ 
CSS iaDOT 


1 


where an elevator 


1S possible 


and where the metal for the 


1s spread OVCT the cl irging floor. 
At another foundry one of the things 
to me was the manner 
rough clear arge castings 


he 


trom t 


many of the modern 
foundries are re- 


and 


BY ENRIQUE TOUCEDA 


lor 
<U teet 


this purpose a space 


square is enclosed by a 
fence about & and 
ith galvanized 

doors ot such 


introduction of the 


| ‘leaned Tw 


pointed 


above 


to obs rve 


joint 


around 


s | 1 
tacked to 


ibout 200 po 


ré 1S 


played 
‘ > 
cleaned at 


labor cost 


New Type Furnace 


plac 


lurnace 


electrodes. Chi second 


furnace’ then coincident 


the tapping 


tim 


independently, le the other 


undergo lg I al ) the con 


operatior rf single substation 


tinuous 


wer power cost, 


consump- 
secured. It is 


the speaker's thoug! that it might 


prove advantageous to make the fur- 


dual function of 
ladle: that is, 


furnaces could 


, : : 1 
nace pertorm the 


furnace and_ transfer 


three or four small 


24 


about 20 x 
wooden 
covered 
sheet steel. jn one 


Size 


be mounted on trucks 


would under the 


pass 
| thea Tdi 
down to the molding 


when ready to be 


run down opy 
l 


molten meta 


One of the most 
found in gr 

blow hole. 

iS the one 

seems to 

he b 
cause he 
inefficient 

hat have 

been CONnVING 
shown me wer 
metal, and not 


lac k 


Sand or 


becaus« 
seems loath 


| ossible cause 


the metal 


are compose, 


which if 


Moisture 


converted int 


dioxide gas 
trary, 1S 
comparatively low 

Now, when ei 


hot or dull molten metal 


acgzTees 


ste: immediately, 


} + 
the vent- 


ing good. However, whether the iron 


is hot or cold, some ‘ will be 


caught in the metal passes 


through the voids it mold. In 


case the iron is extremely hot 


fluid, the expansive force 


steam is sutticiently strong 


it to force itself out of the still molten 


metal before the iron starts to solidify 
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THE GLOBE IRON-CRUSH & SHOT Co. 








GLOBE H. C. SHOT FOR 
SAWING AND RUBBING 
GRANITE, MARBLE, STONE. 
GLASS. TERRA COTTA, ETC. 
GLOBE CORE DRILL SHOT. 


(FORMERLY THE GLOBE STEEL COMPANY) 





IRON ABRASIVE 
MANUFACTURERS 

















GLOBE IRON-CRUSH 
AND 
GLOBE H. Cc. SHOT 
THE IDEAL ABRASIVES ~ 
FOR SAND BLASTING 


MANSFIELD, OHIO, U. S. A. 
May 28th, 1923. 


The Foundry, 
Penton Building, 
Cleveland, Ohio. 





Gentlemen:- Attention: Mr.J.D.Pease, Advertising Dept. 
QUOTATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ALL KUWEEWENTS ARE CONTINGENT UPON STRIKES, ACCIDENTS AND OTHER DELAYS BEYOND OUR CONTROL. 


Replying to yours of the 23rd, we are pleased to 
advise we consider "The Foundry” one of the very best advertis- 
ing mediums for our line of chilled steel shot and other abrasives. 


We have had space, as you know, in every issue of 
Foundry for a number of years, and we have found that not only 
does it cover the foundry trade thoroughly in America, but also 
abroad. Results obtained have been very satisfactory, and we 
feel that "The Foundry" has played a big part in placing GLOBE 
HIGH CARBON CHILLED SHOT in the position it now holds in the 


foundry trade. 


We can heartily recommend"The Foundry" to any companies 
having products to sell to the foundry industry of the world, 


Yours very truly, 


THE GLOBE -CRUSH & SHOT CO. 
(Formerl 
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against the sand. If the metal is dull 
a thin shell of solid iron will form 
against the sand so quickly that bub- 
bles of entrapped steam cannot force 
result that blow- 
holes will be formed. This situation is 


exit, with the 


much more serious when a carbonate 


is in the sand, because, as already 
indicated, carbon dioxide gas is not 
liberated from carbonate until their 


temperature has been raised to around 
1470 degrees Fahr. This implies that no 
matter how hot the metal entered 
he mold it is considerably cooler at 
he instant this gas is liberated, and 
therefore the gas never has_ that 
opportunity to escape when entrapped 
that obtains in the case of steam 


Consequently, the chances are that 


wholes will be found in the cast- 


ngs when carbonates are present in 


+ 


the sand no matter how hot the 
These blowholes 


variably will be found just under the 


1 


tal is when poured 
For obvious reasons it is equally 

portant that all facings be iree 

om carbonates of any kind 

It might be pertinent to make a few 

emarks concerning the progress that 

is been made in the quality ot gTay 


yn. We find that the introduction 


steel into the mixture has resulted 

the production of a stronger metal, 
iveragt t streng oO W 111¢ 

vy be placed at about 33,000 pounds 


’’ square inch. A special gray iron 


duct that will average around 50, 
) pounds per square inch ultimat 
ength, possessing a measurable duc 
and machineable at practical 

ed is now being produced at a 
Iry 1 the South. Of 10 tensile 
bars of this product tested by 

l S. bureau of standards, the 
est ultimate strength was 45,300 


the highest 56,500 pounds pet 


uare inch The elongation in the 
se of four of the bars was 1 per 
t, while the average brinel] num 


was 290. 


hat any specified gray iron product 


vy can be made with a fair degree 


uniformity by even those not 


pped with a chemical laboratory 


st be acknowledged, as dependable 


furnace analyses accompany 


car of pig iron shipped. Actually 


may be stated is that uniform 


i product can be assured: that 


progress has _ been made in 
ising the ultimate strength in the 
of such castings as are not re 


ed to be machined: that this would 


obtain in the case of istings 


ive to be machined to accom 


present day mass production; 


hrough the use of ferroallovs 


additions otf certain metals 


te ‘ } 
Straight 


possibility of making a_ product 
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strength that will 
be easy to machine is remote; that in 


of high ultimate 


the absence of heat treatment, no one 
has been able to impart to the slightest 


degree any ductility to gray iron, 


except to the trivial extent found in 
which 


When heat 


the high strength castings to 


reference has been made. 


treatment is applied today it is for 
the purpose of increasing the machine 
ability of small castings for the d 
velopment ot tortional or transvers¢ 


ductility, and to remove internal strains 


Guards Core Car Wheels 


Safety bumpers or rail scrapers 


which prevent truck wheels from run 
ning over workmen's feet on the track, 
are attached to all cars used on in 
dustrial tracks and also on the cranes 


in the foundries of the American 


Radiator Co. The device shown in the 


accompanying illustration is made up 


»5 


Filling Small Holes in 


Iron Castings 
What material is 


with iron filings to form 


Question mixed 
hlling small holes in iron castings 
Answer: Many mixtures are 
to the foundryman who wants to prepare 
his own material, but practically all ar 
based on combinations of ir hlings 


sal ammoniac and flower 


is made up of iron filings 60 parts, sa 
ammoniac 2 parts, sulphur 1 part. The 
mixture is moistened with water and 
stirred to a stiff paste A second mixture 
easily prepared and applied, and greatly 
tavored by toundrym«e I i past gen 

eration is made by inelting mi part 
black pitch and ( part rosi and 
then adding a sufficient quantity f iror 
filings to form a= stiff mass It ‘ 
poured t on a flat pl lowed 
t cool The detective pot ne cast 
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THIS BUMPER PREVENTS THE WHEI 


WISE INJURING 


ot a steel] band 2 x inch, bent in 


such a manner that it extends about 


(@ inches in front of the wheel, rides 


about 3 inches above the rail and 


is bolted at each end to the fram 


ot the car The National Safety coun 


cil states that accidents in which work 


men had their feet 


injured practically 
ave been eliminated since the guards 
were installed 


Will Sell Core Binder 


William H. Albohn recently has joined 


the sales force of the Patent Cereals 
Co. Geneva, N \ " the capacity 
of salesman and demonstrator. The com 


pany is going extensively into the pro- 
duction of core binder and has secured 
the services of Mr. Albohn to introduce 
it to the foundry trad He has had 


an extensive ftoundry 


in recent years has held positions as 
foundry superintendent ot the Snead & 
Co. Iron Works, Jersey City, N. J 


and as toundry expert and salesman with 


the American Hominy C 


Indianapolis 


LS FROM 


RUNNING OVER OR 


OTHER 


WORKMEN'S FEI 


ove! it and pre ssed I plac with 
hot iron Of cou t cement not 
applicabk te anv ] t ! i casting ul 
ye ed to heat 1 ) nt lay prac 
tice comparatively few foundrymen eg 
ti the trouble of preparing a filles It 
may be procured in ready mad form 
trom the manufacture: r trom foundry 
supply houses at a trifling ¢ 


Issue Magnesium Data 
The American Magnesium Corp., Nia 


gara Falls, N. Y., has issued a valuabk 
handbook giving information and data re 
lating to the use of magnesium and mag 
nesium alloys This book is of especial 
value as the data included ve been vet 
fied in the works of tl company from 
a wide research and 4 production 
basis Owing to tl trong influencs 
t minute quantities I mpurities m the 
metal ! ts }D properties the 
me‘hods of analy ! rf reat im 
portance, and the methods given in the 
book will prove highly useful to the 
chemist who desires to analyze samples 











Mixtures Closely Controlled 


A Test Block Cast with Two Different Thicknesses and Afterward Sawed 
Through the Center Longitudinally Indicates the Segregation 
of Iron Under Varying Conditions 





l. THE suggestion and under the ings taken from blocks with notoriously in the cupola charge and the other 1s the 
Ip \ on ot} J Carlton Ward detective physical structure showed the silicon content ot the casting The 
Ir.. general superintendent, a same chemical analysis as drillings taken’ silicon is maintained at a point that will 
method has been developed for taking from blocks in which the grain of the insure ease of machining on varying 
physical tests of the iron melted in the iron was all that could be desired. thickness of metal section and the per 
foundry of the Pratt & Whitney Co., Usually two standard mixtures are em centage of steel is manipulated to securt 
Hartford, Conn., which it is claimed ployed, one known as hard iron and @ close grain. 
furnishes a more satisfactory index upon ¢he other as soft iron. The hard mix- Style of Test Block 
which to. ba the composition ol the ture is poured inte all large castings Two test blocks are cast each day 
mixturt employed than the ordinary and also into others that present wear One trom the hard iron mixture an 
chemical analysis, or the information resisting surfaces such as cams, slides, the other from the soft iron. The pat 
secured from the regular tensile and gibs ete In thin sections this metal tern for the block is show Fig. | 
transvers¢ tests Chemical tests are presents a cu surface that almost and two castings sawed in tw 
take to chee pig iron shipments and resembles steel The silicon content is Shown in Fig. 2 The pattern it wi 
on « g which foreign scrap h kept fairl d ’ trouble is ex be noted is made up of two parts, o1 
figured promuine itly il th mixtures per enced n machining the metal A 4x 4 x 6 inches. the other 2 x 2 x 4 
These tes serve principally as a guide careful study of the test blocks has dis inches It is apparent that a | k o 
in keeping the wphur and phosphe inne 4 ' : the metal is de this shape presents a ready means « 











witl pender iln vO principal 
ever, the physical test considered t actors. Or e percentage of stes ladle will act when poured thick ar 
more important By noting carefully ; thin castings The small bar patte 
from day to day the appearance of the shown in the lower part of the illus 
wwachined surface of the test block, show: tration is the regular arbitration test 
l | 2 the 1¢ indry superint ndent prescribed bv the society ror testing 
can control his mixtures to a point where materials and is employed for tensil 
he is reasonably sure his castings wheth and transverse tests. 
er of heavy or lhght section, will con- The cubical-'test block is molded ot 
form to the requirements of the ma its side as may be noted by observins 
chine tool industry the rapping and draw spike holes 
face exposed to ‘the left in the ] 
Represents Two Qualities tration. After the pattern is removed 1 
The grain of the iron in these « letter 7 or S, depending on whether 
ing is the most important considera the casting is to be poured with har 
tion since it must represent two appa! or soft iron, is stamped on the sid 
ently contradictory qualities It must the mold. A second stamp on the op 
be close and = wear resistant and vet posite side of the mold indicates the 
read machineabl It has een 10 | date and furnishes a ready means. 
that chemical inalysis Llom practi ally necessary later, in checking tl qualit 
of no use in furnishing information of the iroh ‘poured in castings on that 
by which the texture of the iron may date. The mold is made regularly | 
be regulated In some instances drill one of the bench men in a snap flask 














FIG. 1 rTrHE CUBICAL TEST BLOCK IS MADE UP OF A THICK AND A THIN SECTION AND THE RESULTING CASTI®S 
WHEN SPLIT OPEN INDICATES THE MANNER IN WHICH IRON WILL SOLIDIFY UNDER DIFFERENT CONDITIONS 
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and poured through a small gate on the 
top at one side. 

For purpose of comparison and exam- 
ination the iron block is cut through 
the center longitudinally, after which a 
blocks are set up on a 
taken over 


number of 
planer and a light cut 
the exposed surface to show the grain 
formation and incidentally bring to light 
any shrinkage cavities. Two blocks are 
shown in Fig. 2 and while in all prob- 
ability the reproduction is not as clear 
as the original photograph, still enough 
detail is presented to illustrate the radi- 
cal difference that may exist between 
two blocks. The block on the left 
smooth surface 


shows a fine, grained 


slight shrinkage cavity in the 


The block on the right presents 


with a 
center. 
a coarse, open grain on the exposed 
surface and the shrinkage cavity is quite 
extensive. 


Reduce Shrinkage 


Two features in connection with the 
test blocks are studied in detail The 


grain of the iron and the manner in 


which it changes between the edges 


and the center, both on the face of the 
main part of the block and on the .eck 


ready means of drawing 


furnishes a 
depth 


definite conclusions. The 


area, 
and general characteristics of the shrink- 


age cavity, if any, also are taken into 


consideration when deciding upon the 
steps necessary to improve the specific 
condition. In addition to the _ fore- 


going sources of information, the char- 
acter of the chip formed by the planer 
tool and the effect on the tool itself, 
are noted carefully. 

As a result of this method of super 
vision, pursued over a period of several 
months the test blocks from many heats 
clean smooth | sur- 


present a_ perfectly 


face without the least evidence of in- 
feature that is con- 
When the 
method first was introduced it was not 


uncommon to discover cavities 2 inches 


terior shrinkage, a 


sidered rather remarkable. 


in length and correspondingly deep in the 
center of the blocks. Recently, in the 
omparatively few cases where shrinkage 
noticeable, it is in the shape of a 
mall porous patch, rather than in the 
hape of an actual cavity. The number 
castings rejected for causes based 
porosity and shrinkage have been re 
luced to an insignificant percentage 
The following incident will serve to 
llustrate the extreme sensitiveness of the 
and also the manner in which the 
esulting information is applied to pre- 
vent a recurrence of 


undesirable condi- 


tions 
Deep cuts on a few large machine 
l beds 


ightly 


exposed a_ surface tending 


toward openness in the grain of 
xture of the iron. 


Upon examining 
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the blocks bearing the same date as the 
castings, a similar formation was noted 
in the center of the blocks. The handle, 
by which the small part of the block 
is known, was dense and solid, dut a 
small area in the center uf the block 
slightly- 


body corresponded with the 


open texture of the iron exposed in 
the bottom of the deep cuts on the cast- 
ing. Upon checking up on all the 
elements entering into the cupola charge 
from 


used. The 


it was discovered that pig iron 


a new shipment had been 
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factory iron for the purpose intended. 


It is impossible to lay down a stand- 


ard formula to be _ followed blindly 


through every heat made in the cupola. 
Pig iron and scrap are not uniform 
from one shipment to another, or even 
im any one single shipment and for that 
reason a constant check of some char- 


acter is required if the foundryman 


wants to maintain a uniform quality 


in his product. Chemical analysis of 


a few pigs or pieces of scrap selected 
at random do not reveal all the factors 








FIG. 2 
IRON 
replaced by 


suspected pig iron was 


another and the blocks cast from the 


new mixture were up to the former 


standard of excellence. In this con- 
nection it is interesting to note that the 
chemical analysis of the two irons did 
not differ in any essential and yet the 
resulting castings showed a_ considerable 
characteristics 

stated that the 


variation in physical 


It is difference be 
tween iron carrying an addition of 7! 
per cent steel, and iron to which 5 


per cent steel has been added readily 


is apparent from a comparison of 
blocks cast from each mixture In 
some instances where the 71% per cent 


steel mixture was a little hard on. the 


’ 


t where the 5 per cent steei 


tools and 


mixture produced an iron slightly open 
in the grain, a 6 per cent steel addition 


solved the problem and provided a satis- 


TYPICAL BLOCKS POURED FROM SATISFACTORY AND 
NOTE THE FINE GRAIN IN 


et tre en ne 





NSATISFACTORY 
BLOCK AT THE LEF'I 


necessary to assist a toundryman = in 
deciding what proportion f each to 


use to produce castings that will meet 


definite chemical and physical stand 
ards. At the foundry of the Pratt & 
Whitney Co., the block tests are ex 
amined with interest every day and in 
that manner any tend y to depart from 
in established s l | ( t 

ts imeipier l np r 
rected 

Low Wind Pressure 

When the method first was introduced 
it was t uncommon to find an unsatis 
factory grade of iron flected even in 


the handles of the Occasionally 


since that time the quality of the iron 


has shown some slight deterioration 


but on the whole it may be said that 


the practice has prevented the situation 
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from at any time becoming very serious, 
or resulting in many defective castings 
Improved cupola practice is credited 
principally with the reduction in the 
amount of oxidized iron, pebbly cast 
ings, minute gas holes and _ shrink- 
age. Under the new system, a low bed 
is employed and the blast is furnished 
at 6 ounce pressure instead of the 
former pressure of 15 ounces. A_ simple 


control has been devised and_ installed 


in connection with the blast pipe to 
prevent oxidation of the iron. The wind 
for the cupola is supplied by a tur- 
bine blower made by the Spencer Tun 

bine Co., Hartford, Conn., and con- 
trolled by a blast gate operated from a 
point on the molding floor where a _ pitot 
tube is located The maximum amount 
of air that may be introduced without 
oxidation of the iron taking place has 
been determined by experiment The 
reading on the pitot tube corresponding 
to this volume is maintained constantly 
throughout = th duration the heat 
} c¢ ional idjustment of th vheel 
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the blower. 


of 


blast of 


proper 


the 
the 


operating 
With 
has 
break 
the 


gate 
iron it 


do 


mixture 


been found that the chips not 


freely from 
This 


eV ide nce 


powder but curl 


of 


or 


the tool. con- 


point 1S 
the 
he 


pre rb 


sidered — satisfact ry that 


yet soft enough to 
The 
lem, and one that is constantly 
that 


is close and 


iron 


machined readily principal 


recurring 


is to produce an iron will show 


up close grained in the large castings 


and still be enough when poured into 


sott 


small castings to mill readily and with- 


out damage to the cutters. 

No 
that ultimate perfection has 
that 


the 


effect 


attained 


to the 


been 


claim is advanced 
thing 
that a 
check 
quick 


fauity 


or foundry troubles are a 


of past. However, it is felt 


common and easily applied 


sense 


available, definite enough and 


is 
, dving 
remedying 


they be 


enough to assist in 


conditions bef: 
Troubles © still 


confidence is 


come serrous 


re 


manifest themselves 


expressed in solving them 


through = further iccumulation of ex 


, . ' 
1CNCE alton? the toregvomg mes 


per 


European Wage Rates 


BY VINCENT DELPORT 














Paris Representative, THE FOUNDRY , 

AGES in America at all times figures closely approximating the peak 

have been higher than in the’ of 1920. 

European countries Notwith rhe accompanying table gives th 
standing the modifications that have wage schedules which apply at pres 
been brought about in conditions of ent in French and Belgian foundries 
lite during the past five years, this These are average figures and = arte 
fact still remains true, although wages representative of the rates paid by 
in Europe at present are considerably founders of mechanical parts such as 
above prewar rates Tendencies of turbines, engines, et The figures 
French and Belgian labor to appeal shown for France are for the Paris 
for higher wages have not abated, and region where wages are comparativel 

Hourly Rates Paid to Workmen 
RANCE BELGIUM 
I Dollars Belg ) 

M I to 8 ¢ 4 

ys t to 0.18 f 

Cle to 0.19 

Fu 0.16 f 

Sk 1% to 0.24 $0 

Patte ; ; $ to 7 
Belgian iron and steel workers re high. Skilled labor working on piece 
cently were granted a 5 per cent in work earn about 25 per cent higher 
creasi hich became effective Nov wages. 
It is noted that the cost of living In Belgium, molders of specialties 
in both France and Belgium’ has _— such as cast iron stoves, radiators, et 
mounted = steadily until now it has” ree from four frances ($0.20) to 4.50 
reached approximately 400 per cent franes ($0.22%); malleable molders 
of prewar figures. Living costs moved earn from 4.50 francs ($0.22 to 5.50 
downward © slowl during 1921, but frances ($0.27™%) 
bewan increasing early in 1922 and In France and Belgium the men 
have advanced steadily throughout the work 48 hours per week. Working 
year until at present they have attained hours in the Belgian foundries are 
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from 7 a. m. to 4 p. m. with a re- 
cess of 15 minutes at 8:45 a. m. and 
45 minutes at noon. The 8-hour law 


is strictly enforced in Belgium. Belgian 
foundrymen point out that many work- 


ers, including skilled men who are 
willing to work overtime have been 
migrating to France where the 8-hour 
law is less rigorously observed, and 
the former claim that for this and 
other reasons the strict application of 
this law in Belgium is detrimental 


to industrial interests. 


Prepares a Booklet on 
Welding Cast Iron 


The Linde Air Products Co., New 
York, has published a 122-page book 
let compiled by T. C.  Fetherstone 
presenting interesting information on 
the subject of welding cast iron. The 
booklet is elementary in character and 
tor that reason should be particu 
larly valuable to the practical ma 
terested in the subject 

The nature and properties Ot gray 
cast iron are treated in an introdu 
tory chapter and by way of explana 
tion malleable and white 
mentioned and their fundament 

teristics given The effects « 

tterent elements upor thre 

ties Of gray iron, questions oO} st i 
other physical properties 

methods of casting are presented, 7 

development of welding practice then 

s discussed and the savings possibl 

through repairing and remodeling ot 
g up are made plat 

[he booklet then describes the 
quipment and procedure incident to 
proper welding practice and in 11S 

se of the discussion teaches th 
ead t practical applications of 
nodern experience. Illustrations from 
photographs and drawings serve to 
visualize the printed text 

Sell Eastern Shop 

All the equipment and machinery in 
the 29 buildings and yards of Isaac G 
Johnson & Co., Spuyvten Duyvil, New 
York, are being sold at auction. Later 
the buildings also will be liquidated. The 
company recently went out of business 
after an existence of many years, ow 
ng to the acquisition of the plant. site 
y the state of New York as a result 
f condemnation proceedings 

The Hayes Brass Foundry Inc. has 
been removed from 132 Richmond avenue 
to 1624 North Salina street, Syracuse, 
N. YW, 














Efficient Use of Liquid Fuel 


Type of Burners and Amounts of Air and Oil Pressure Influence the Eco- 
Use of Insulating Brick and 
the Grade of Fuel Contributing Factors 


nomical Application of Fuel Oil 


ECAUSE a device 
for liquid 
ily, oil is one of the most abused 

of industrial An oil 

appliance may be inefficient, but by us- 


heat-producing 


fuel can be built eas 


fuels. burning 


ing the fuel economically fair results 


may be obtained. 


Unfortunately the term “oil burner’ 


often is loosely applied to atomuzers, 


which merely spray the oil into the fur- 


naces, which in turn must mix, gasily 
and burn the oil. A burner cannot 
rightfully be called a burner unless it 
actually completes the combustion of 


fuel without external aid; that is, it 


must be independent of the furnace. The 


function of a furnace is not to burn 


the fuel but to conserve and distribute 
the heat developed by the burner. The 
test of a real burner is its ability to 


completely burn the fuel in the open, 


without being applied to a furnace. To 


meet these requirements, a burner must 


atomize the fuel completely, thoroughly 


mix the finely divided oil with the cor- 


amount of air, and then 


divided 


completely burn the 


rect 


the finely 


gasily 


particles of oil and 


gas. The gasifica- 


tion and combustion of the finely di- 
vided fuel must take place in a small 
area under high temperature, in order 


to obtain perfect combustion 


burner is the atomizing 


device used almost universally in the 


ndustries. Atomization is accomplished 


by passing the oil through a nozzle in 


the path of a jet of air or steam. Th 


velocity of the air or steam divides the 


1 into a spray which is passed into the 


furnace for combustion. The velocity of 
the spray induces additional air for com- 
bustion. This type of burner can be 
classified as follows: 

1. High pressure burners operating 
on air or steam usually at between 50 
ind 125 pounds per square inch. 

2. Medium pressure burners operat 
ing on air pressure at from 1 to 15 
pounds 

3. Low pressure burners operating on 
air at between 6 and 14 ounces. 

4. High-low pressure burners atom- 
izing oil with high-pressure air and 
using low-pressure air for combustion. 

At the present time the oil burning 
furnaces in general use are of three 

From a paper presented before the Southern 
ind Southwestern Railway club, Atlanta, Ga., 
Sept. 20, 1923 The author is chief engineer, 
Mahr Mfg. Co., Minneapolis. 


BY H. A. ANDERSON 


types—under-fired, over-fired checkered 


arch, and side trench-fired furnaces. 
In the the 
hustion space is below the furnace hearth. 


This 


the oil 


under-fired furnace com- 


and burn 
the 
tempera- 


space must mix, gasify 


deliver it to heat- 
The 
tures of combustion under the tile floor 
| the the 
f this frequently 

the 
combustion 


and then 


in above high 


x chamber 


I 


li 1/¢ 
fails 
complete 


furnace greatly reduce 
floor 
during operation, 
the 
large combustion 
the 


the efficiency of 


which 
dropping 

chamber 

the 


charge into 


The 


heat 


space increases 


furnace and_ tends 


loss of 
to reduce combustion. 

The 
the under-fired 


most common method of venting 


furnace is to place a row 


of openings in the furnace arch An- 
other method is to use ports in the rear 
wall, which tends to equalize the tem- 
perature in the rear zone of the fur- 


nace. Still another method provides vents 
in the rear wall and door, giving a fairly 
good circulation of heat with a small, 
low charge. 


Above the Heating Chamber 
In the 


tf furnace the 


over-fired checkered arch type 
combustion space is above 
atomized mix- 
flash 


further 


the heating chamber. The 


ture is directed against a wall for 


reducing its velocity and mixing 
it for combustion. The products of com 


bustion 


fill this space and escape through 


the many ports in the arch down to the 


heating chamber. In this type of furnace 


the vents are placed along the sid 
walls at the height of the furnace floor 
The temperature ordinarily is uniform 
with small low charges but with heavy 


take the 
flows di 


charges the heat tends to 


least resistance and 


path of 


rectly to the vents, due largely to the 
lack of forced circulation The rate of 
heating usually is slow because of the 
large amount of brick that must be 
heated in the combustion chamber above 

In the trench-fired furnace the com- 
bustion chamber is arranged along one 
side of the furnace, the vents usually 
being located on the opposite side in 
order to carry the hot gases over the 


This 


same general 


material to be heated type of fur- 


nace has the characteristics 


as the under-fired furnace Tempera- 


tures vary considerably from the bridg« 


wall to the opposite side, the areas nex’ 


to the wall frequently being cold as 
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compared to those on the vented side. 
To remedy this condit‘on wide furnaces 
sometimes are fired from both — sides 
and vented in the arch or rear wall 
The over-fired open chamber fur- 
nace is recognized as an efficient and 
fast heater. When equipped with a 
proper number of combustion type 
burners rapid heating and high eth 
ciency can be obtained and the tem 
perature and atmosphere can be con- 
trolled within close limits For ex 
ample, small heat treating furnaces of 
this type can be expected to operate 
within 5 degrees, plus or minus, and 
moderate sized car-type furnaces 
should operate within 10 degrees, plus 


or minus, in the sam the 


plane ot 
charge 


Since the walls are exposed only to 


temperatures slightly above the de 


sired heating temperature the life ol 


linings in this type of furnace 1s com 


paratively long. In the case of a heat 


treating furnace the life of a tile 
floor is determined by the actual wear 
of charging and discharging The tik 
does not burn out Practically the 
only refractories in the furnace that 
require replacement are in the lining 
of the combustion-type burner, — the 
life of which varies with the service 
the furnace is required to perform. In 


beat treating and annealing turnaces 
the life of the burner lining ranges 
from one to two years In torging 
and welding furnaces where higher 


, 
required the life is 


temperatures art 
months to 


from six one yea 

Another important factor in the 
construction of a furnace is the qual 
ity of refractory material used, since 
the efficiency of the furnace depends 
to some extent on the amount of heat 
lost through the furnace walls. Ordi- 
nary firebrick has a _ certain insulat- 
ing as well as refractory property 
which is measured in terms of the 
number of B.t.u.’s conducted by one 
square foot of surface 1 inch thick 
per degree of temperature per hour 
This unit, which is known as _ ther 
mal conductivity, in the case of aver 
age firebrick is between 10 and 12. 
Many different insulating materials are 
manufactured for further reducing fur- 
nace losses but as many of these are 


not refractory they must be placed in 
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back of the  firebrick The 
thermal conductivity of these insulating 
brick is about 1. In 
l-inch wall of 
equal in thermal conductivity to about 
firebrick Insulating 
furnaces 


average 


other words a 
insulating material 1s 


10 inches of 


brick pays high returns on 
operated continuously but shows small 
if any savings on furnaces used only 
a few hours each day because the 
heat would scarcely penetrate the fire- 
brick in that short period 

Furnaces used for high temperatures 


such as welding accordingly should 
not be insulated as the firebrick needs 
to be exposed to the air for cooling 


in order to keep it below its melting 
point. 

The color of the surface also is a 
factor in the heat loss of a furnace. 
Dark colors, such as black, sometimes 
radiate enough heat to balance the re- 
tarding effect of the insulating brick 
used in the furnace wall. Light colors 
including white and light grays, radi- 
ate little heat Light shades of gray 
are commonly used for industrial fur- 
naces 

low-pressure air has several marked 
advantages over high-pressure air in 
combustion type burners. The cost 
of producing the air is lower; the re- 
fractor lining lasts longer with low- 


pressure air and the low hum of a 


sometimes is con- 


the 


essure burner 


low p! 


} 


1 preferable to 


sidered deafening 


roar of the high-pressure burner 


Keep Oil Free From Dirt 


The oil used should be sufficiently 
fluid to atomize and_ flow freely. It 
should be free from dirt and other 
foreign matter, as these impurities 
seriously interfere with the proper 
regulation of fuel in the furnace. The 
control of oil at low capacities is ex- 
ceedingly difficult unless the fuel is 
clean and properly” strained before 
going through the regulating valve. 


The clogging of an oil regulating valve 


throws the furnace out of balance, re- 


duces the temperature and changes the 
furnace atmosphere. 

Excess oil pressures should be 
guarded against as they have a _ ten- 
dency to cau clogging at the regu 
lating valve Moreover, high pressures 
require less « ng of the’ valve, 
het small particles easily clog it. 
For ige fuel oil a pressure of 30 
pounds per square h is sufficient. 
If the fuel is heavy tl best way to 
reduce the viscosity is by a_ steam 
heater The oil also may be _ heated 
by running steam pipe lines alongside 
the oil line Another method is to 
place the oil feed line over the furnace 
vents. However, this method does not 
take care of the starting period, it 
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being to use a torch to 


apply heat to the oil line and strainer 


necessary 


for starting. 

It is not good practice to reduce the 
viscosity of heavy oils by mixing with 
because it is almost im- 


lighter oils 


possible to obtaina thorough mixture 


When the oil is not properly mixed a 


greater amount of thin oil will pass 
the valve than heavier oil, the result 
being a pulsating flame which causes 
the furnace temperature and atmos- 
phere to vary. 

There are four methods of feeding 
liquid fuel to the burners. These are 
known as the pressure, gravity, stand- 


pipe and circulating systems. Perhaps 
the most commonly used system is the 
pressure or dead-end system. Pressure 
is applied to the tank to force the oil 
to the various pieces of burning equip 
difficult to 


ment. Heavy fuels are 

handle with this method because the 
congealed oil in the pipe lines must 
be forced through the burners. in 
starting. Dirt and sediment have a 
great tendency to collect in the pipe 
lines, due to the small flow. Pressure 
or. the fuel tank is a decided fire 
hazard. 

The gravity system is used in many 
small plants where only a few pieces 
of oil burning equipment are used 
This system does not work satisfac- 
torily with the heavier fuei oil due to 
the resistance in the pipe lines, and 
otherwise has about the same _ ad- 
vantages as are found in the pressure 
system. 

The standpipe system with an over- 
flow is similar to the ordinary gravity 
system The fuel is pumped to the 
standpipe and maintained at a constant 
level by an overflow opening The 


fuel is fed to the various furnaces from 
the oil in the 


pipe. 


lower portion of stand- 


Liquid fuels are best handled by 


the circulating system in which a ro- 


tary or reciprocating pump circulates 
the fuel through a pipe past the oil 
burning equipment and back to the 
tank through a relief valve. This 
valve can be set to maintain any de- 
sired pressure in the circulating sys- 
tem. Branch lines to each burner are 


tapped in on the main circulating pipe. 


Automatic shut-off valves can be in- 
stalled on each branch line for pro- 
tection The moment the oil pump 
is started with this system the con- 


gealed oil in the main pipe is returned 


to the tank The circulation of the 
oil has a great tendency to reduce the 
viscosity of the oil and to mix it 
thoroughly The starting of an oil 


amount of 
The flow 


the 
tank 


burner merely reduces 


cil returned to the 


is free from pulsations when the sys 
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tem is equipped with a rotary pump. 
If a reciprocating pump is used, an 
air chamber should be used to reduce 
the pulsations in the system to a mini- 
mum. 


Uniform Classification Is 
Recommended 


Dr. George K. 


reau of 


Burgess, director bu- 
called 
a meeting on Nov. 9 of the various scrap 


standards, Washington, 


producers, consumers and buying inter- 
ests to consider changes and improve- 


ments in the methods of classifying 
scrap. At present an utter lack of uni- 
formity seems to prevail in this sub- 


ject. G. C. McClure, American Rolling 
Mill Co., Middletown, O., representing 
the Iron and Steel committee of the 
National Association of Purchasing 
\gents, presented for consideration ten- 
tative specifications formulated by the 
committee on the following six basic 
classifications: 1. Scrap for use in 
blast furnaces. 2. Scrap for use in 
basic open-hearth furnaces. 3. Scrap 


for use in electric steel furnaces 4 


Scrap for use in acid open-hearth fur- 


haces. 5. Scrap for use in gray iron 
foundries. 6. Scrap for use in bes 
semer converters Important sugges 
tions were presented on each of the 
several classifications. At the close of 
the meeting the conferees agreed that 
the Iron and Steel committee of the Na 
tional Association of Purchasing Agents 
should continue the work under the 


leadership of G. C. McClure with a view 
of perfecting the tentative specifications 
for presentation at a meeting to be held 
later at the When 


| specifications are accepted 


+} 


bureau of standards 
ie tentative 
the bureau of standards will promulgate 
them in its information series 


Resigns As Manager 
W. J. 


ager of the Boston office of the Sterling 


Romaine has resigned as man- 


Wheelbarrow Co. L. P. Robinson will 
succeed him in this capacity. The office 
of the company has been moved from 
79 Milk street to room 424 at 200 
Devonshire street. Mr. Robinson will 


retain his nnection with the 


Werner G 


present c 


Smith Co 


Farrar has been made dis- 
Pawling & Harn 


Milwaukee, manufacturer of 


N. P 
ict Manager 


ror 


teger Co., 


excavators, cranes and machine tools 
Mr. Farrar will maintain offices at the 
Stephen-Girard building, Philadelphia, 
nd 50 Church street, New Yor! 


Inc., have removed 
office to 1400 


building 


Pilling & Co., 
their Philadelphia 


Bankers’ 


Trust 




















Testing Device Is Easily Made 


Reminiscences of a Retired and Prominent Foundryman Cover Interesting 
Phases Connected with the Subject of Producing Iron That 
Will Meet Definite Specifications 


BY ROBERT E. MASTERS 
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re accuracy in th subsequent read 
ng ot results The ha 1 shoved 
| gl} the eve 1 the bolt ind th 

e bolt is tightened slowly and_ th 
veig! the ile beam 1s ncerea “d 


THE FOUNDRY 


until a point is reached where _ the 
Dat breaks The device 1s simple, 
easily constructed and while the ‘ests 
do not show the transvers strength 

f the iron on the basis of a _ 11-inch 
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furnish accurate 


square section, they do 

information on the relative strength of 
one mixture as compared wi.h_ others 
and really that is the only information 


foundrymai 


requires 


the average 


nstalls Electric Resistance Furnace 


resistance 


NE of the 


Iurnaces 


new type 


manufactured by the 


Bailey Furnacs Lo., All ance, U.., 
has been installed at the plant of the 
H. H. Miller Industries Co., Canton, 
2) The alloys made range from yel 
low brass, bronze and red brass to 
metals containing 50 per cent nickel 
The company has been a user of the 
former type of Batley furnace for a 
number of years, but expects to secure 
some advantages from the new type 
over the old 

The requirements laid down tor the 


new installation were more rapid heat 
ing up, a faster melting rate and 
higher temperature range It was 
desired to have some convenient means 
for readily renewing the heating ele 
ment so as to avoid the long delays 
in repairs formerly experienced when 
the resistor trough needed to be re 
placed Phe company also wished te 


eliminate the piers for the trough sup 


ports used in the old type of resistances 


furnace, so as to obtain a larger tut 


nace chamber capacity which would 


be particularly desirable when charg 


ing light scrap or turnings As the 











Fahr readings being tak 
b\ 


temperature 


en cones placed on_ the 
hearth 

Although at the 
100 kilowatts 


power 


present time only 


are available rom the 
house, the furnace 
150 kilowatts ca 


1000 


company's 


itself has a rating of 


pacity, and a melting rate of 
maximum 


Che 


manutac 


pounds per hour, with a 


hearth capacity of 2000 pounds 


present requirements of the 


turer of the furnace are for a maxi 


This size 


1000 pounds 


mum heat of 




















company occasionally desired to retit 
metal the new furnace was. provided 
with a magnesite bottom = simil te 
that used in steel melting furnaces 
This bottom was baked in place itl 
4 temperature of above 3400 deg 
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charge of red brass is said to be 
melted in less than 1% hours from 
pour to pour, with a power consump 
tion of 100 kilowatts per hour, or 300 
kilowatt hours per ton. It also is said 
that at full electrical input of 150 
kilowatts per hour this furnace has a 
melting rate of more than 1000 pounds 


current 


250 


and a consumption 


per hour, 


of approximately kilowatt hours 
per ton 
Fig. 1, 


came 


heating up curve, 


that the 


From the 


it may be noted furnace 
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10 FIG. 2—THE NEW RESISTANCE 
jit FURNACE IS MADE IN THREE 
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from cold to 2500 degrees Fahr. in 11 


hours, with an current input 
of approximately 80 kilowatts per hour, 
or 880 kilowatt 
and reached a temperature of 3400 de- 
Fahr. in 19 
with an average input of approximately 


85 kilowatts per hour, or 1615 kilowatt 


average 


hours for the period, 


grees hours from cold, 


hours for the entire period. 
The furnace itself is made in three 
parts. The base, which contains the 


magnesite hearth, comes to the top of 
the door line. The middle section con- 
heating ele- 


The 


tains the self-supporting 


ment, electrodes and _ terminals. 


Pattern Rig 


HERE only one or two large 
wheel castings are required the 


patternmaking expense may be 


greatly reduced by substituting an arm 


cotebox and a rim segment for the 


usual complete pattern. Articles in 


technical magazines and books on pat- 


ternmaking explain how the work is 


done, but a patternmaker never will 


get a thorough grasp of the subject 


until he goes into the foundry and 


watches the coremaker andthe molder 


making and assembling a mold on 


which this emergency rigging has been 


employed. The pattern rigging re- 


quired for a 72-inch gear blank, 6- 
inch face, hub 10 x 10% inches is 
shown in the accompanying illustra- 
tions 


The patternmaker has to decide on 


several points before making the lay- 


out for the pattern equipment. For 


example should the casting be made 


plain on the inside of the rim or pro- 


vided with a_ horizontal rib at the 


extending between every pair 


The 


leave on the top and hot 


center 


of arms? proper machining al- 


lowance to 
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rests directly upon this middle 


When a 


roof is 


roof 


section. new resistor ring is 
removed and 
taken off and 


already pre 


required, the 
the old 


a spare 


resistor section 


resistor section, 


pared, is placed in the furnace, the 


though it were a roof. 
difficulty 


resistor 


Same as spare 


To obviate the experienced 


in making sound troughs, the 


new type resistor container is made of 


brick 
molded and 


sections, which 


baked 


molding and 


special shaped 


are readily without 
danger of cracking in 
baking 


The furnace is supplied with a rocker 


for Making 


BY M. E. DUGGAN 


tom of the hub and on the face of 


the wheel. In all probability the cast- 
true to size and 


from a full 


ing will not be as 


dimension as one made 


pattern and, therefore, it is advisable 


to provide a generous machining mar- 
gin. For a 6-foot diameter wheel % 
inch added to the radius and the same 


allowance on the face and hub usually 


will be found sufficient 

After deciding on the _ foregoing 
points and having a clear conception 
of the job in his mind, the pattern- 
maker prepares a full size drawing 
of one arm of the blank, showing the 
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tilting arrangement so that the center 
of gravity remains in the same plane 
throughout the pour As the furnace 


moves forward, the front lowers and 


the rear of the furnace raises, the 


nose of the furnace describing almost 
the same arc as the stream of metal 
flowing from the furnace The tilting 


of the furnace is done by means ola 


2-horsepower motor operating through 


a double worm reduction, the final 
worm wheel being keyed to the rear 
shaft which supports the rear rocker 
arms, The wall insulation is similar to 


former furnace, 


that in the 


Gear Blank 


hub, the arm, the sides and outer 


ends of the corebox ind the }Oint 


angles at the hub. He also lays out 
a 1/6 segment of the rim and a sin- 
gle section of the inside rim core. If 
prepared neatly and 


deal 


later Phe va 


this drawing is 


accurately it will save a_ great 


of work and worry 


rious parts of the arm corebox are 


shown in Figs. 3, 5, 6 and 7 


Where 


made it is 


wheels of various sizes are 


customary to make the 


bottom and sides of the corebox long 


he arm of the 


enough to take in t 


largest wheel. In this manner a sin 


gle corebox will serve for wheels with 


in any reasonable limit. Sometimes it 


becomes neMssary to slip the rim 


and end piece in or out on the bottom 


board and at other times when the 


variation in the size of the wheel re 


quires a radical increase or decrease 


in the cross section of the arm, an 
entire new arm section is placed in 
the box. Where temporary change 


of the foregoing character is made it 
not necessary to wast time over 
fillets in the cores after they have been 
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dried and pasted, either before or af 
ter thev are placed in the mold 

In this instance the depth of the 
arm corebox, 3h inches corresp mn led 
to halt the depth the wheel tact 
In this manner the ( ym plet core 
equaled the height of the rim. Ot 
ourse in many wheels this condition 
does not obtain For examp vith an 
exceedingly narrow rim_ the t kness 
ol Sal d tne arm core cannot De¢ 
reduced to correspond Wit i cN 
ceedingly wide rim t 1S easier to 
fill the erior of the mold with gree 
sand nstcac Or prov ding arn cores 
thick enoug to extend from the top 
t the vottom 

Two met Is we op nal l mold 
ig the b on the side ot the rim 
it the ( t ne \ detac iable rib 
segment might have been secured to 
the rim segment pattern by long pins 
extending ugh to the outside. With 
this rig tl nside and outside of the 
segment are rammed at the same time 
p to the center line hen with the 
rib firmly anchored in place the pins 


to the top ol the segment The seg 
ment is removed first and then th 
rib is drawn laterally This proce 
dure is repeated until the entire ring 
is completed In the second method 


the one employed in this instance i 
dry sand core was utilized to form 
the rib and fill the space between the 
arms close to the rim 

The core and this inner circle core 
box are shown in Figs. 1 and 2. The 
base ot the core 1s flat instead ) 10 
lowing the contour of the = sid that 
arries the rib This form ot yn 
structior s favored to tac ite dry 
g the cores on flat plat s 
loose piece in each end of the ce 
box is removed and the spac 
WW th molding sand betore the core : 
turned on to the plate 

In making the mold, a flat surface 
is swept either on the floor or on a 
drag flask The hub block is bedded 
ippro»n tely the center ot the 
spac dow! to th edge ot the lo 
shoulder irms cores are laid on 
the bed | \ ire located o the 
nner ene 1¢ ub block 1 on 
the outer « x forms a corresp 1 
n opm o the end ot the co 
on cente The plugs the 
pag ck fit 1 se oop os nd 
serve the points i pair ot t 
mels it cating the S The s 
ment cor torming side t 
of the wheel re locate in \ 
fran swinging from a do 1 pin « 
top of the hub block San rt r 
the outside of the mold is ul d 
yainst a rim segment | com 
eted Ss ¢ \ t \\ co S 
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a suitable core is placed over the hub 
and the entire mold is covered with 
a cope rammed full of sand. The 
runners d risers are made up in 


Flushed the Cupola After 


Pouring a Heat 
B Thomas Nelson 


Certain features in a 


ticles in Tue Founpry dealing wih 
cupola practice reminded me of a man 
who tended the cupola in the little 


Scottish foundry where I served an 


apprenticeship at the trade of molding 


To be strictly accurate I should say 


that J wrought at the mowldin’, but 
vrought is a tricky word and I am 
afraid quite beyond the scope of those 
not accustomed to it from childhood 
The cupola tender’s name was Bill, or 
it would hav been Bill had _ he 
flourished at another time and in an 
other place As it was he was known 


was a remarkable char- 


as Wullie Hy 


and exhibited 


acter I some respects 
deer f thrawness and independence 
rather in excess of that usually credited 


ts his countrymen 

Under normal conditions the foundry 
produced from 3 to 5 tons of castings 
a day The metal was melted in an 
cld-style, solid-bottom cupola and the 
material was wheeled up an incline to 
the charging platform. With the ex- 


the help he had from a boy 


hours in the morning Wullie 


ception ot 
tor a tew 


did all the work in connection with the 


cupola. The most difficult part of the 
day’s work lay in drawing the dump 
out of the bottom after the heat was 


poured off Usually he was employed 
for half an hour or more with rake 
and rod and in the meantime the in- 


side of the cupola was cooling rapidly 


thus producing a mess that required 
extensive chipping on the _ following 
orning Current tradition in the 
undry credited Wullie with having 
gone into the cupola on numerous oc- 
cas while it still was red hot, to 
chip it out 
After the dav’s work was over Wullie 
cut grass on the railroad bank and fed 
to a tew cows owned jointly by him 
self ind Ss wile Eventually he de 
cided that since he had kept the cows 
many vears it was about time they 
kept him. He left the foundry and was 


succeeded by a young man named Pete 


acquired some cupola ex- 


perience through working as a cupola 


helper in other foundries 


| met rs of the shop crew nat 
ira we nterested and somewhat 
curious to see how Pete would drav 
the bottom after all the iron had been 
t d ou They were willing to of 
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fer either advice or assistance, but Pete 
showed no inclination to ask for one or 
the other. He shouted to the boys to 
Stan’ awa,; knocked d 
before we realized what had happened 
the 


1 
cupola 


wn thy door ind 
wh ft I 


the was lying out in 
the 
scoured as clean as a drain pipe. 

He 
which he 


as he 


the iron 


dump yard 


and the inside of was 


made no secret of the process 


as long 
After all 


lurnace 


continued to employ 
the 


remained on iob 


was drained from the 


he threw in a few shovels of slack 
coal and a shovelfull of limestone. The 
wind was left on for about two min- 
utes until all the mess in the cupola was 


reduced to a liquid slag 


the 


instant 


door was opened this material 


flowed out Old Wullie had learned 
to do the work in a certain manner ind 
so far as he was concerned that was 
the only way in which it could be done 
and if he had remained, the only way 
in which it would have been done 
world withont end, amen. Old age is 
venerable but it is not always infallible 


How to Make Pattern for 
Loading Mast Cap 


Ouestion: In a week or ten days I 
expect to start work on a pattern for 
a steel casting to be used as a cap 
for a loading mast. The general fea 


tures and 
the 


you 


dimensions are shown on 
illustration Will 


me the best 


accompanying 
kindly 


ner to 


inform 


make this pattern to meet 
foundryman’s requirements 

methods for making 
the 


one in preference to the 


Answer: Two 


this pattern are available and 


adoption of 


other will depend on circumstances. In 


the first instance, the pattern costs 
more to make, but the foundry ex- 
pense is reduced. In the second in 
stance the pattern cost is reduced, 


but the foundry expense is increased 


The net cost to the customer will be 
about the same no matter which plan 
is adopted. In both instances the pat 


tern is made to mold closed-end wy 


' 
and with the four lower guy lugs 
cose and held in place by suitable 
pins In the first plan, the pattern 
it an exact replica of the casting and 
leaves its own core In the second 
nstan¢ the pattern is made _ solid 
that is it S losed at both « ls and 
rrovided wi a core print on the low 
er end \ Iry sand cor is < ploved 
to make the opening in t isting 

In the first method the staves are 
astened to the plain round | 1 at 
yne end and tied at the bottom by a 
umber o up jointe 1 segments The 
cur upper guy lugs are attached per 

manently to the pattern, but the four 


lower lu 


y 
ik 
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long nails or pins extending from the 
inside of the pattern. All the lugs 
are provided with stop-off core prints. 
Those on the top lugs are attached 
vertically and those on the lower 
lugs are attached horizontally. 


Three-Part Flask 


In the foundry the job will be 
made in a three-part flask. The pattern 
is set on a board, closed-end next the 
board. The cheek flask is set on, 
filled with sand and 
pins then are pulled in, thus releasing 
The pattern then 


rammed. The 


the four loose lugs. 
is rapped and a parting made, after 
which it is filled with sand, rammed 
and vented. The drag flask is set 
on, filled with sand, rammed, and 
after providing for the free exit of the 
vent from the core, a bottom board 
is placed in position and then both 
parts of the flask are clamped to- 
gether and rolled over. A _ flat part- 
ing is made on the top joint with 
the exception of four slight depres- 
sions over the tops of the four upper 
lugs. 

After the cope has been rammed 
and lifted off, the pattern is drawn 
and then the cheek is lifted off and 


set on a pair of horses where the 
four loose lugs can be drawn in. The 
stop off cores are set in place in each 
of the lugs and after the mold has 


been washed and dried it is assem- 
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CIRCUMSTANCES DICTATE WHETHER 
IT IS BETTER TO MAKE THE PAT 
TERN TO LEAVE ITS OWN CORE 











OR rO PROVIDE A CORE 
BOX—THE LOWER SET 
OF GUY LUGS ARE 


MADE LOOSE AND 
DRAWN IN 


THE FOUNDRY 
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DIMENSIONS ON THE FRAME WILL VARY ACCORDING TO THE SIZE OF THS 
FLASK TO BE EMPLOYED 


bled and poured. On a pattern of 
this description it is essential that a 
generous amount of draft should be 
provided both inside and outside. 

In the second method a plain drum 
is prepared in which a number of 
staves are attached to two barrel heads 
and then a plain round print, which if 
necessary oan be made on the band 
saw, is fastened to the bottom. The 
upper guy lugs are attached perman- 
ently and the lower lugs attached tem- 
porarily as in the first example. A 
half corebox is provided for making 


the center core. 
Second Is Preferred 


The advantage of the second method 
is that no elaborate fitting is required. 
Instead of making the barrel heads 
perfectly round they may be cut in 
a number of facets to accommodate the 
width of the staves, say 2 or 3 inches. 
The staves are attached flat and after 
the pattern has been built it is trued 
up in the lathe or by hand, depend- 
ing on the shop equipment. 

With this type of pattern it is not 
necessary to cheek off the mold, the 
lugs can be drawn in after the pat- 
tern is withdrawn. 


Vibrator Frame Designed 
for Simplicity 
By Louts T. Lesperance 
The vibrator frame shown in the ac- 
companying illustration was designed pri- 
marily for service on a class of castings 
where individual orders only covered com- 
paratively small numbers and patterns had 


to be changed frequently. In molding the 


frame a narrow groove is cored on all 


four sides. This groove lightens the 
frame, prevents any disposition to warp 
and also furnishes a stop or clearance for 
the tool employed in milling the recess 
for the pattern support. The frame is 
machined to a uniform thickness with 
the top and bottom faces parallel. The 
recesses to receive the pattern supports 
on the inside of the frame are laid off 
accurately from center lines. If only 
one frame is contemplated this will be 
an individual job, but if several frames 
are to be constructed a jig may be em- 
ployed to advantage. 

This stage of the work requires the 
utmost care and accuracy because on it 
depends the subsequent matching of the 
half molds that are made from the pat- 
terns. Probably the most important feat- 
ure of the process is to secure an ab- 


solutely uniform depth to the various 


recesses designed to receive the pattern 
support. An end mill with a stop ac- 
curately set will serve satisfactorily in 
this respect. 

The holes through which the patterns 
are attached are not shown in the il- 
lustration. It is advisable to make the 
holes at one end perfectly round and 
the holes at the opposite end elongated. 
In this manner reasonable allowance is 
provided for any triffling variation in- 
cident to drilling the holes in the pieces 
that are to hold the patterns in the frame 
and also takes care ot variations hetween 
listortion of the pat- 
tapped 


hole on the pattern there is no wear on 


centers arising from 
tern occasionally By using the 
the frame and the molder easily can 
change the frame from one set of pat- 


terns to another. 
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Turning the Corner 


URING the past month or two, a marked ten- 
D dency was noted on the part of prospective pur- 

chasers of raw materials, plant equipment and 
all other necessary factors in manufacture to defer all 
buying decisions until after the first of the year. Janu- 
ary first, according to common report, is to usher in a 
new era. The date is given as the zero hour when 
industry goes into action on many projects postponed 
so that the close of 1923 would not show too large 
Nor the 
exception in pegging the first of the year for buying. 
The result With 
few exceptions yard stocks of iron are not large even 
Coke has not 
been piled and in some sections fuel is taken directly 
from the cars to the furnaces. 


an inventory. was foundry industry any 


has been that inventories are low. 
for the needs of slackened operations. 


Necessary equipment 
in Many cases awaits only the final endorsement of the 
proprietor to start it from maker to foundry user. 
Castings orders, too, have been postponed. Prophesy 
may be left to those gifted with a remunerative market 
for its reception, but it must be acknowledged that 
consumption of all Further, 


overproduction is not apparent and finally inventories 


commodities is large. 


Orders, like a 
log jam where one rests upon another, have been held 
> 


have been maintained at a minimum. 


back with the close of the year. Let’s hope January 
first sees the movement of the key log orders which will 


serve to release others held back. 


Within a Reasonable Time 


NIFORM trade standard order forms 
and quotation letters from foundrymen to cus- 
tomers contain the phrase which heads this para- 

As applied commonly it is supposed to de- 
the interval permitted to elapse between the 
delivery of castings and their acceptance or rejection 
for defects. In these days of hand-to-mouth buying, 
when stocks have been allowed to run low in practically 
all lines, manufacturers have kept closer within their 
immediate needs in their castings supplies. Obviously, 
this has meant that foundries have received prompt 
reports on castings supplied, for the time between de- 
livery and use has been cut down. With the develop- 
ment which is expected for 1924, longer anticipation 
of castings needs may lead to a return of 
some lines has come to be an abuse. Foundries have 
a right to expect a report on their product within 
such an interval as will permit them to make replace 
ments of defectives before rising prices add a penalty 
not anticipated in the original contract. Some machine 
tool plants season castings for months before finishing 
them, although it is common practice to make a few 
roughing cuts at once. \utomobile manufacturers 
sometimes buy for delivery 90 days or more ahead of 


customs, 


graph. 
scribe 


what in 


their requirements. The indefinite phrase, within a 
reasonable time, should be jettisoned. In its place in 
contracts for castings should appear a definite time 


hmit for return of defectives. 
ninety days may be used, 
limit should 


Thirty, sixty or even 


but at any rate the time 


permit no 


misinterpretation., 














Trade Outlook in the Foundry Industry 


optimism char- 
of industry in contemplat- 


ALM confidence rather than over 
acterizes the attitude 


ing the new year. Stocks of goods are not ex- 
cessive, over production does not exist, no tendencies 


toward reluctance to buy are noted and the stagnation 
incident to great number of unemployed is entirely 
absent. All these factors, negative though they are, 


influence in a most positive manner the attitude of 
producers. True, forward buying still is lacking, but 


in a period of high prices this constitutes a guarantee 
against sudden and heavy losses. The result is quicker 
turnover, which in this period of lower profits and in- 
tensified competition makes for better business. 

During 1923 the foundry industry pros- 
pered ina moderate degree. Much of 
the plant capacity which was regarded 
as excessive forthe normal demand for 
castings was taken up and the close 
of the the start of new con- 


Take Up 
Slack 


year saw 


business in machinery lines and railway shop require- 
ments promise improvement for early 1924. The Ohio 
State Foundrymen’s association notes that of 134 
foundries reporting only six are not operating and the 
average operation is 70.29 per cent of capacity. Buy- 
ing of pig iron dropped away during December, but 
the potential demand, together with the orders which 


were booked late in November have tended to strength- 


en prices to a moderate degree. Foundry coke demand 
is fairly heavy for first quarter requirements and the 
number of orders for immediate shipment testify to 


low stocks in foundry yards. 
December automobile production — is 
, expected to show a noticeable decline, 
Automobile but no apprehension is felt by manu- 
Outlook facturers, as retailers are not over- 
stocked and the Christmas sales were 


Confidence is ex- 
products placed 


unusually heavy. 


pressed by the heavy orders for steel 














struction to meet the needs of manufacture. This new” by automobile makers in the last few weeks of the 
construction was carefully planned and a noteworthy fea- year. Further, castings orders are coming through in 
ture was the attention directed to small details which in- a satisfactory way, and in consequence, foundries mak 
sure cheaper op- ing automotive 
eration. Foundries castings will start 
which are making Prices of Raw Materials for Foundry Use the vear with a 
no plant additions CORRECTED TO DEC. . promise of satis 
have shared in this Iron im j factory opera 
movement to bnng N Foundry, Valley $ to 2 “9 ye oe oa “ef +e tions. Many avail 
: S N Southern, Birmingham 21.00 t { cavy ety x . - 3 sae . 
aown co ts and the N Foundry, Chicago 23.00 to 2 Heavy ng ‘Ch Chicag ° ae ed themseives of 
¢ N« , vd *hiladel phi 76 t 4. stove piate, _—— ~ Ag+ hea ; - 

demand for labor * a ocr an © ©No. 1 cast, Chicag 21.50 to 22.51 the holiday season 

. ‘ . = on “=e : al = . ae XN ist "hil le!p} i ? , 1 i . - 
saving equipment wat oar 20.00 to 21.0 a Fim — ee taped + to close down, 

_ ° sic, uffa 5 Case, aap Seabee : . , . , 7 
seems likely to Malleable, Chicago 23.00 to 23.50 cast, Buffalo....... 19.50 to 2 making plant 

: . . OM ails Buffalo 22 0 Car wheels, iron, Pittsburgh 19.50 to 2' h: = a 
continue and 1n- ‘aueROre, aa ied ac qeteaain Ai. ieee 19.80 to changes and equip 
_enee sone : oke Railroad malleable, Chicago. 21 to oI ment replacement 
‘ rease during the Connellsville foundry, coke. $4.75 to 6.06 Agricultural mal., Chicag 19.00 to 2 . : - 
coming year Wise county foundry, coke 5.75to 6.7 Malleable, Buffa 19. l again the antici- 
Stocks of metal pated demands of 
and fuel alike are the early 1924 


low, but no apprehension is felt regarding the ability of 
transportation agencies to meet mediate needs during 
the winter season. The greatest freight traffic in American 
history was recorded during the first 10 months of 1923, 
totaling 386,027 ,840,000 ton miles or an increase of 2 2/5 
per cent over the previous record established in 1920. 
Further, the winter season finds the railroads better 
equipped both in motive power and rolling stock to meet 
the strenuous demands of cold weather haulage. Ex- 
pectations of railway buying for next year include from 
90,000 to 100,000 freight cars, which will be reflected in 


castings orders. Locomotive inquiry again is active. 
Seasonal influences seem not to have 
; affected the foundry industry this year 
Foundries to the same degree as usually is noted. 
Active Cast iron pipe shops are busy, while 
private demand has taken up the slack 
due to cessation of municipal pur- 
chases. The largest maker of cast iron radiators is 


busy, having replaced in production a number of pat- 
terns which were taken out of the sand early in De- 
cember. Furnace and stove shops have encountered 
a lull, but still are operating at a higher rate than 
normally is possible during the mid-winter season. De- 
mand for chemical castings and sugar mill machinery 
is greater than usual at this period. General jobbing 
are experiencing varied fortunes, depending 
upon the particular specialties which they feature. Ma- 
tool foundries still are slack, though increased 


shops 


chine 


production. Building operations were 
November and December, but even with this decrease 
1923 established new marks in constructional lines 
November fell short of October by 7.4 per cent in the 
valuation of building permits issued, but even with this 
November, 1923 was 22.9 per cent ahead of the 
same month in 1922. The new year is expected to stimu- 
late construction activities, for building has not caught 
up with the demand, backed up by hampering conditions 
in the past years. Industrial building in contemplation 
indicates better conditions in reg d manufacturing lines. 
Steel foundries are shown to be 


retarded during 


l mS 


less active. 
Brass plumbing goods foundries are 
operating at about 60 to 70 per cent 


Nonferrous of capacity, which is unusual for the 
Operations winter period. Further, dealers and 
jobbers are not heavily stocked. The 


aluminum demand __ indicates 
that aluminum foundries are busy. Nonferrous found- 
ries making automobile castings are operating on a fair 
schedule, one large firm making bronze gears working 


sc rap 


two turns instead of three as was the custom during 
the summer. Prices for nonferrous metals. based on 
New York quotations in the Daily Metal Trade of De- 
cember 22 follow: Casting copper 12.75c¢ to 12.87%c; 
electrolytic copper 13.12%c to 13.25¢ Straits tin, 
47.12'%c; lead, 8.00c; antimony, 9.50c; nickel, 32.00c; 
aluminum, No. 12 alloy, open market, 22.50c to 23.50c. 


Zinc is 6.25c, E. Louis, IIl. 

















Personal 








Col. Oscar H. Fogg has resigned 
as secretary-manager of the Ameri- 
can Gas association to accept the 


position as president and general man- 
ager of the Baltimore Gas Appliance 
& Mfg. Co., Baltimore. 

Homer C. Elliott recently has been 


made foundry superintendent for the 
Production Machine Co., Greenfield, 
Mass. Mr. Elliott entered the indus- 
try 22 years ago as an apprentice 
molder in a jobbing foundry in Rock- 
ford, Vt. 

Walter A. Horn has been placed 
in charge of the foundry cost de- 
partment of the Hay Foundry & 
Iron Works, Newark, N. J. Mr. Horn 


for the past four years was connected 
the Syracuse Chilled Plow Co., 
Syracuse, N. Y. Previous to 
that time he was connected with the 
Waterous Engine Works Co., Ltd., 
Brantford, Ont., Canada, and the Buf- 
falo Pitts Co., Buffalo, N. Y. 


with 
Inc., 





Tells Foundrymen of Use 
of Abrasives 


machining by use of 


The 


abrasives 1s 


new art ol 
progress in 
B. Bow- 


Falls, 


making rapid 
manufacturing, according to F. 


man, Carborundum Co., Niagara 


N. Y., who addressed the New England 
Foundrymen’s association at its meeting 
in Boston, Wednesday, Dec. 12. Mr. 
Bowman's talk was illustrated with a 
five-reel moving picture which followed 
the history of abrasive wheels and ab- 
rasive paper from the Niagara Falls 


power development through to the man- 
ufacturing plants throughout the country 


where finished articles of widely diver- 
sified character are produced. The use of 
abrasives in many industries was shown 


in considerable detail. 

As this the last the 
year the nominating committee the 
officers of 1924 was appointed by George 
A. Ray, president. This committee con- 
of B. M. Shaw of the Walker 
Pratt Co., Boston; H. E. Wetherbee of 
James Hunter Machine Co., North 
Adams, Mass., and F. H. Ballard of the 
General Electric Co., Lynn, Mass. 


meeting of 
for 


was 


sists 


Brass Association Holds 
Annual Meeting 


Officers elected at the annual 
meeting of the National Association of 
Manufacturers, held recently at 
New York. The new 
officers are as follows: President, John 
B. Brazier, West Virginia; first vice 
president, H. F. Alberts, Ohio; second 


were 


Brass 
the Hotel Astor, 
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vice presidents, R. L. Ottlse, D. M. 
Hamilton, Michigan; E. F. Niedecken, 
Wisconsin; L. D. Lawnin, Missouri; 
Joseph Arth Jr.. Ohio; Herman M. 
Hoelscher, Illinois; Wilson Cary, Mary- 
land. To the United States chamber of 
commerce: E, T, Eckhouse, Ohio coun- 
cillor; R. B. Hills, Massachusetts, dele- 
gate. National Trade Extension — bu- 
reau: L. D. Lawnin, Missouri, director. 
L. O. Deutsch, Ohio, and J. M. McDon- 
ald, Jr. Iowa, advisory committee. 


Among the more important matters 
handled at the convention was the new 


nomenclature of articles manufactured 
by members of the association, as fol- 
lows: 

Formerly Called Names Adopted 
IY leitch laut a een G eeh ee eee ae . Faucets 
ES ee er roe eee 


...- Stops and Drains 
.».....Lavatory Stops 
eversible Stop and 


Stops and Wastes 
Lavatory Stops.......... 
Reversible Stop and........ 


Stop and Wastes...............Stop and Drains 
Self-Closing Stops...........Self-Closin Stops 
I, i6 gach de hb aeeawnwsd Gas Urinal Stops 
2 eR ae Lawn Faucets 
Garden Hose Valves ....Garden Hose Faucets 
Boiler Drain Cocks...........Sediment Faucets 
Fo EE een Float Valves 


a ge aa Lavatory Faucets 
Bracket Basin Cocks.... Bracket Lavatory Stops 
eee Pantry Faucets 
Double Pantry Cocks....Double Pantry Faucets 
Double Basin Cocks...Double Lavatory Faucets 
Double Shampoo Cocks...............00.:. 

ne eeeenee Double Lavatory Shampoo Faucets 
Slop Sink Cocks.......... .Slop Sink Faucets 
I RE iia eh 0 6's oy gimmie Bath Faucets 


Ground Key Stops .......... Ground Key Stops 
Ground Key Stop and Wastes............ 
iidimereneiowe wake Ground Key Stop and Drains 
Conporation Cocks... ..essees Corporation Stops 
Gas Service and Meter Cocks.... . 
....Gas Service and Meter Stops 


Will Meet in London 


Arrangements are being made to hold 


the autumn meeting of the British In- 
stitute of Metals in London next year 
instead of in some other part of the 


country as usual. This means that there 
will be two meetings of the institute in 
London in 1924, on account of the British 
empire exhibition. 


Conference for Indiana 
Foundrymen 


extension service of 


the 


The 


Purdue 


engineering 


nounces second 


university at 


annual conference of Indiana _ foundry- 
men which is to be held at 
versity on Jan. 17 and 18. 

ference will be of interest to 
turers using foundry products as 
to foundrymen. No effort is being spared 


men of 


Purdue uni- 
This 


manu fac- 


con- 
well as 


reputation 
the 


to secure national 
along foundry lines to lead in 


cussion of foundry problems and a very 


dis- 


interesting program is assured. 


A similar meeting held last year re- 


sulted in the formation of the Indiana 
Foundrymen’s association and the first 
annual meeting of this association will 
be held in connection with this con- 
ference. 
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British Issue Bulletin 


The British Cast Iron Research as- 
has issued its second Bulletin 
containing a compact resume of pub- 
data such subjects as 
foundry sands and clays, growth of 
cast iron, chilled rolls, corrosion, gen- 
foundry practice, molding sands, 
refractories and numerous 
interest to 


sociation 


lished on 


eral 
sub- 
An 


series 


other 
jects of foundrymen. 
comprises a 
foundry 


section 
upon 
particular reference to 


important 


of articles sands and 
clays with 
employment of greater proportions of 
used sand in molding and coremaking 
The Research association 


carrying out sand 


the 


operations. 
is now exhaustive 
tests. 

A large portion of the booklet is 
devoted to extracts and summaries of 


recent papers from the technical jour- 


nals of Europe and America. An im- 
portant section is devoted to practi- 
cal foundry data conveying hints to 


the foundry worker in regard to such 
matters as gas holes in castings, leaky 


castings, core sands, etc. A_ useful 
list of recent technical publications 
occupies a page at the end of the 
Bulletin. 








Obituary | 














Michael P. Murphy for the past 20 
years foundry foreman at the railroad 
shops of the Southern Railroad Co., Man- 


chester, Va., died on Nov. 6 at the age 
the 
Molders union 


He was chairman of executive 
the 
years prior to his 


his 


of 67. 
board of International 
for many resignation 
in 1903 


foundry 


when he assumed duties as 


foreman In his capacity of 


foundry foreman he established an ex- 


ceedingly creditable record. In 
is a tradition to the effect that during the 


fact there 


entire period he had charge of this found- 


ry he never lost a locomotive cylinder 
casting. The late Mr. Murphy was born 
in Richmond, Va., March 10, 1856 and 
served his apprenticeship at the molding 
trade at the Talbot & Sons Foundry, 
in that city 


E. R. Swanson, official of the Keokuk 
Steel Casting Co., Keokuk, Iowa, died 
Dec. 13. For a number of years Mr. 
Swanson with the Du- 
quesne Steel Foundry Co., Coraopolis, 
works 


was connected 
Pa., as superintendent and as 
manager. Two years ago he accepted 
the position with the Keokuk Steel 


Casting Co., which he held at his death. 


Harry R. Riley, a member of John 
J. Riley & Co., gray iron and brass 
founders, Brooklyn, died Nov. 21 at 


home in Brooklyn. 


his 
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MeterShows Composition 
of Stack Gases 


Bacharach Industrial Instrument 
intro- 
the 


The 


Co., Pittsburgh, recently has 
duced a CO built 


same principal as the CO, meter which 


indicator on 


fills the need for an instrument to in- 
dicate the CO content. Diagrams of 
the new CO meter is shown in the ac- 


ompanying illustration. 


The operation of the meter is based 
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in percentage of CO or CO plus H, 
As the combustion heat of a given 
volumg of H, is almost identical with 
that of CO, the CO meter may serve 


for a mixture containing both 


For 


necessary to 


gases. 
house 


know 


boiler practice it is not 
of 


what fraction 


the sum is CO and what fraction is 
H,; the important thing is the indi- 
cation that these combustibles are 

ind to what extent combus- 


other 


t Methane ort 



























































FIG WIRING DIAGRA) OF CO METER FIG SI rIONAT DIAGRAM Ot 
INSTRUMENT 
yn the catalytic action of a heated hydrocarbons e not dicated but 
latinum wire in producing combus-_ they occur only in small quantities ex 
n of CO with oxygen. Reterring cept where the CO yntent s ex 
l ’ B are two small tremely g 
sneer = rch imo tl yugh 
itinum Ss, each passing nroug 
center of cylindrical chambers in , S 
bloc! the Investigate Sand 
{ 4 ~) i 
‘ nd ] n sur In connection with the investigation 
} } +} ’ } wl ch tiie t ot t 1 Ss has 
g wite¢ in the cnamobet tnrougn 
been carrvine it o ] molding 


‘ 
lich the sample of flue g 


a} 


slowly Phe wires are heated to a 
temperature of about 800 degrees 
Fahr. by an electric current. Usually 
ough oxygen is present in the waste 
gases for the combustion of the CO 
ind hydrogen but to make certain 
f this, air to the amount of 20 per 
ent of the gas volume is admitted 
ough the small passage shown at E 
The catalytic action causes the CO 
ind H, to burn along the surtace of 
wire there raising its tem- 
erature and increasing its resistance 
n almost exact proportion to the 
imount of these gases present When 
onsiderable amounts of CO are pres- 


nt, the wire is heated to a brilliant 


1 st 1 tant 
s i bea ills = ¢ i 


he wheatstone 


tem- 


erature and resistance, t 
ridge circuit, consisting of the wires 
d B and the resistances ( and D, 
. | . , . 
ecomes unbalanced, and causes an 


the galvanometers F and 


ndication on 


] [These instruments are calibrated 
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Designs General 
Electric Truck 
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40 


barrel, any irregular shaped 

piece weighing up to 2500 pounds. 
The forks 

depends on the since 


the load placed on the platform must 


casting or 


length of the arms of 


weight carried 


be balanced by the weight of the 
truck back of the axle. To take care 
of the great weight the front axle is 
of a special design with wide spread 
roller bearings. Steering is accom- 
plished through both front and rear 
wheels. The raising mechanism con- 
sists of a separate motor with worm 


attached to a movable 
platen the truck 


by means of three rocking links. This 


gear fre duction 


supported on frame 


electric lift mechanism is simple in 


construction and is assembled as a 
unit 

The power or propelling unit of 
this truck consists of a heavy duty 
motor and controller direct connected 
through a flexible coupling to worm 
id wheel with bevel pinion differ- 
ential running in oil. Drive shafts 


with chrome vanadium universal Joints 


and with clutch plate bolted to the 
outside of the wheels complete the 
full floating drive axle. To avoid any 
kick-back at the steering handle when 
the wheel hits a floor obstruction, the 
knuckles on both the drive and the 
front wheels are located close to the 
center of the tires \ view of the new 
machine is shown in the accompany- 


ing illustration. 


Magnetic Separator Is 


Built of Steel 


magnetic separator in- 


A new type of 
volving many new and useful improve 
ments, recently has been introduced by 


the Magnetic Mfg. Co., Milwaukee, Wis. 
the usual custom in design 
this 


metal. 


Contrary to 
device is 
Hereto- 


ing magnetic separators, 


constructed entirely of 


fore it has been thought necessary to 
construct a portion of the machine of 
wood or some other nonmagnetic ma- 
terial in order to confine the magnetic 
lines of force to a point where the 
separation actually takes place The 


frame on this machine is constructed of 
steel firmly bolted together. It is claimed 
that in this design there are no leaks 
of magnetic lines of force and that the 
magnet does not affect the steel frame in 
any way 

The magnet used is exceptionally 
strong since the design allows consider- 
able wire the coil windings. All 
electrical connections and lead wires are 


enclosed in an improved metal flexible 


conduit, and all electrical and mechanical 
parts are readily accessible. The entire 
magnet including the rotating magnet 
yoke is above the shaker. This feature 
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causes the magnetic particles to be pulled 
out of the path of the material on the 
shaker. The magnetic materials are lift- 
ed sufficiently high to readily pass the 
nonmagnetic material on the shaker. The 
rotating to which the 


pan conveyor, 


magnetic particles attach themselves, 
carries these particles to the side of the 
shaker and automatically discharges them. 

To keep the parallel to the 
separating magnet, an adjust- 


A shaker adjustment 


shaker 
eccentric 
ment is provided. 
is provided so that the coarse as well as 
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Castings May Crack from 


Variety of Causes 
We had 
diameter, 8 feet high, 
the bottom, 
cracks from 8 to 18 
The castings were poured through gates 


some rings 
14-inch 
the 


inches. 


Question: have 
6- feet 
thick, crack at some of 


extending 


at the bottom of the cores and there was 
bottom. Do think 
the cracks were caused by hard iron? 

Without 


it is impossible to say what caused the 


no chill on the you 


Answer : further particulars 








MAGNETIC SEPARATOR HAVING MAGNET ABOVE SHAKER 
the fine materials can be handled. Af- ring castings to crack. The trouble may 
ter the shaker adjustment has been set have been due to hard iron: a_ hard 
in the proper position to effect the prop- core; ill proportioned metal thickness: 
er separation it can be locked securely. gates that resisted contraction: or any 
Uniform coil windings are provided and one of several other causes. You do not 
the electrical connections are made so as_ state whether the castings were made 


changed from one voltage 
to another. The 
110 or 220 


separators 


to be easily 


standard windings are 


for volts direct current 
The 
and 
the 


motors 


are provided with tight 


loose pulleys for belting direct to 


can be furnished with 


the 


lineshaft, or 


separator. A 
the 


mounted or 


view of the machine is shown in 


accompanying illustration 


The Ferro Machine & Foundry Co., 


Cleveland, has awarded a contract for 
a cleaning building 120 x 200 feet to 
the H. K. Ferguson Co. Cleveland. 


This 


days A. G. 


building is to be completed in 60 


Simon is engineer for 


the Ferro company 


in green sand, dry sand or loam molds: 
or whether they were made in a flask 
i the floor. 
made by any one of the 


or in a pit in Satisfactory 
castings may be 


methods listed. 


Tool Co., 
Ma- 


their 


The Chicago Pneumatic 


New York, 


chinery Co. of 


announces the General 
Spokane, Wash., as 
part of the 


Idaho 


agents in the eastern state 


of Washington and northern 


Charles K 
in charge of 


Wehn has been appointed 
Standard Steel 
the 
Gas building, Chicago, representing the 


= | . 
Sales of 


buildings with offices at Peoples’ 


Blaw-Knox Co., Pittsburgh 

















any OrdersAwait New Year 


December Proved Better Than Expected for Foundry Equipment Manufacturers 
and Orders Pending Make the Outlook Bright for Future Business 
Considerable New Construction Being Planned 


OUNDRY equipment firms generally see promis» 
of active business during the early part of the 
year. December has proved better for many firms 
than was expected and numerous orders are held fot 
the turn of the year, both for increasing the equipment 
in foundries already operating and for new projects 
The Hoover Suction Sweeper Co., Canton, O., is re- 
ported to be considering the erection of a new foundry, 
and the Richmond Radiator Co., New York, is contem- 


plating the installation of equipment for continuous 


molding and pouring of radiator castings. The Bes 
semer Gas Engine Co., is making a study: of modern 


foundries with a view of building and equipping a new 
foundry at Grove City, Pa. [larduya y Cia, Oficinas 
Almacenes. Apartado 262, Bilboa, Spain, would like to 
get in touch with large manufacturers and dealers in 
foundry equipment and supplies in this country with 


the object of acting as representative for the sale ot 
their products in Spain. A number of electric fur- 
naces have been sold recently. \mong these sales 
is that of a l-ton direct arc type steel furnace for 
the Welland Steel Castings Co., Ltd., Welland, Ont 
This company has been organized recently with a 


capital of $100,000 to manufacture electric steel castings 
The Volta Mfg. Co., Ltd, Welland, Ont., which 
the furnace, also sold a 6-ton direct-are type electric 
furnace to the Japanese navy department. The sale wa: 
made through the New York office of the Imperial 
Japanese navy. The W. W. Sly Mfg. Co., Cleveland 
sold a sandblast null to the Albion Malleable Iron Co., 
Albion, Mich, and dust arrester equipment to the 
Campbell, Wyant & Cannon Foundry Co., Muskegon, 
Mich. The same company also sold tumbling mil's to 
the Holmes Foundry Co., Port Huron, Mich., and 
to the Ferro Machine & Foundry Co., Cleveland; four 
to the former and eleven to the latter. 


_— 
owing to 


foundry equipment is expected shortly. New appropriations and 


so d 


Inquiries Numerous In East 


buying has been light during the past two weeks 


holiday influences, a revival in demand for 


the passing of the inventory season are expected to result in 
considerable buying. This is indicated by the number of in- 
quiries which have been held up over the closing weeks 
of the past year. 

Among scattered orders placed recently is a cupola for the 


American Car & Foundry Co. This order went to the Whiting 
Additional equipment has been purchased by the Amer- 
& Ce. ; this 
buyer several Considerable was 
auction of G 
Duyvil, New York City, which was 


Corp 


ican Car Foundry in fact, interest, has been a 


steady for weeks interest 


centered the recent sale the plant of Isaac 


Johnson & Co., 
purchased by the state sometime ago and which will shortly be 


on 
Spuyten 
dismantled. Included in equipment disposed of, was a 3-ton 
Moore electric furnace purchased by the Otis Elevator Co., for 
The furnace cost the Otis company $12,000, 
furnaces now installed. A 
was sold 


31-foot 


its plant at Buffalo 
and will displace the the two electric 
Shepard 


rr $500, 


15-ton electric crane, with 55-foot span, 


and a 5-ton Pawling & Harnischfeger crane, 


span, for $700. The cranes were disposed of upon different 


4] 


occasions and were bought by metal dealers, Several mold 
ing machines and air furnaces and a number of flasks 
went to the Eagle Foundry Co., Passaic, N. J] The Unioa 
Stove Works, Peekskill, N y purchase i a andblast mull 
from W. W. Sly Mfg. Co., Cleveland, and the International 
Harvester Co., Auburn, N. Y., secured dust arrester equip 
ment from the same company 

Little as noted in the way of new foundry construction 
However, a number of projects are pending more favorable 
weather conditions. Included in new work now under contempla- 
tion is a one-story foundry for the Fairmount Foundry & Ma 
chine Co., Philadelphia. Construction will get under way this 
spring. Plans are being prepared by the Stanley G. Flage & Co 
Philadelphia, for the erection of a foundry building to re¢ 
place the structure which recently was damaged by fire 

Expansion Noted In New England 

F OUNDRY equipment sales have slowed up since the middk 

of December and are not expected to improve until th 
middle of January However, several new undries are in 
the market for miscellaneous equipment The newly organized 
Leonard & Hamilton Foundry at Taunton, Mass., is rehabili 
tating an old foundry and is in the market for molding ma 
chines and other tools Leland & Gifford Co. of Worcester, 
Mass., has obtained control of the Putnam Foundry Co., Putnam 


Conn., and among other things will manufacture radiators 


at Putnam, and will tools and probably a crane 
The Wurster Co. 
Axle Co 
over 1ts 


latter 


require new 
New York 
N. H.., 


business to 


ot which took over the Concord 


turned 
N. H 


mold 


at Concord, some time ago, has now 


foundry Beaupre Bros., Franklin, 
several 
cupola Phe 


the market f 


This concern is asking for quotations on 


and a new Gurney 


machines 
Co., 
foundry equipment 


Sales 


may put in 


Mass., 


and 


ing 


Heater Framingham, is m ’r mis 
connection with 
WwW. W 


Lowell, 


Ma 


cellaneous in 


supplies 
made by the 


Shops, 


an increase in production were 
Mig. Co., 
Mass.., cinder 


chine 


the Saco-Lowell 
to the H. & B 


one tumbling mill 


Cleveland 
mill; and 
R. | 


Sly to 


one American 


Co., Pawtucket, 


Look For Sales Early In Year 


general in the 


the outlook 


board 


OUNDRY 
district 
the 


manufacturers 
brisk and 
The 


investigating 


equipment in 


F 


sales 


for 
of 
of 


Chicago find inquiry 


early in new year good. Chicago 


education has a com#»ittee various makes 


equipment prior to purchasing a small cupola, two 14% x 18- 
machines 


the 


molding machines and two electric vibrating 


Whiting 


companies : 


inch 
The 
following 
Ill.; the 
the Saco-Lowell Shops, Boston; and the Essex Foundry, 
ark, N. J The National Co. has 
mixers to James B, Clow & Sons, Chicago, and 
Letchworth Co., 


each of 
Des 


sirmingham, 


Corp. reports cupola sale to 


Des 


Birmingham Stove & 


a 
Plaines, 
Ala. ; 
New- 
sand 
Pratt & 


Plaines Foundry, 


Range Co., 
Engineering sold 
the 


suffalo 


Pittsburgh Reports Activity 


C OMPARED 


with other years at. this season, the foundry 


equipment market is active in the Pittsburgh area from 
the standpoint of both inquiries and sales. One development 
of importance to sellers here is the start made on its buying 
program for its new Baltimore plant by the Standard Sanitary 








$2 THE FOUNDRY 


It has just awarded three cupolas to the Whiting 
blowers to the P. H. & 


Its miscellaneous foundry 


Mig. Co 
Corp., Harvey, Ill., and two 
F. M. Roots C 


equipment and 


large 
Connersville, Ind 
however, 
until early The 
: Trafford City, Pa., purcl 

W. Sly Mfg. Co., 

two ladles with th 
barrel to the 


cranes probably will not be placed 
Electric & Mfg 


a large tumbling mill from 


ly next spring Westinghouse 
iased 
Cleveland The 
Whiting Corp., which also sold 


Iron 


same company 
Milwaukee Gray 
bottom ladle to the 
York City; and 
Uniontown, Pa 


$8-inch tumbling 

Co.. Milwaukee; a 7-ton 
Valley Ro Mills Co., New 
equipment the Richmond Radiator Co., 
The Pittsburgh Malleable Iron Co., 
hines and the American 
after the first of the 


pour 


core oven 


large 
sched- 

This 
Elliot 
mold 
Machine Co., 


bought nine fairly 


Steel Foundries is 


grinding 
uled to buy some 


ww has an 


yeat 
7 he 


Sales of 


shortly 
inquiry out for ladles 


bought 


January 


Zelienople, Pa., made during the past few days, 

total for the year to more than 150 units, making one ot 
largest years in its history. Live inquiries pending before 
were never more numerous, so that the outlook at least 

the first quarter of 1924 is exceedingly bright and encouraging 
sold to the 


ordered by th 


large car-wheel molding machines were 
Wheel Co 
Lebanon Steel Foundry Co., 
Steel Co., Granite City, IllL., 
four to six, Single molding ‘machine installations have been 
by the Valve Mfg..Co., Indian Orchard 
the Raritan Foundry Co., Raritan, N. J., the Inte 
Cleveland, and the Malleable 

market a few 


Three 


Griffin Two large machines were 


Lebanon, Pa., and the Common- 


wealth increased its order from 


ordered 
Mass., 
Foundry Co., 
Ironton, O. In _ the 
tallations have been placed under contracts, 
McKay 
The 


closed on seven cranes with the Whitt 


Chapman 


Dayton 


crane 


Foundry Co., 
Southern Wheel 


wanted by the 
with a Michigan builder 


ham, Ala., 


crane 














What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 

















